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PREFACE 



Why a six-place table? The teacher of conventional mathematics 
who endeavors to impart a knowledge of theory through the use of the 
artificial problem whose data are fictitious or " contrary to fact," can 
have no answer to this question. In problems of this type the results 
obtained by solution have no part in human industry and it is immaterial 
whether they are expressed in three figures or in more. It interpolated 
alike, a three-place table is therefore as good as a five or greater 
place for such computation, and even better, because necessitating the 
use of fewer figures. 

In industrial and technical problems, however, the result is of supreme 
importance and the number of figures is fixed by standard practices of 
manufacture. In simple logarithmic computation which does not 
involve the log log or transitions from non-tabular to tabular, it is a well- 
known fact that the result is correct, in any event, to within one less 
significant figure than the number of places in the table. If, therefore, 
as frequently is the case, a result must be exact to the fifth significant 
figure, a sis-place table, and no less, is a necessity. 

In the preparation of these tables, no pains have been spared to 
have them accurate. Some two hundred students have assisted in the 
reading of the proofs and no page has been read by less than ten different 
persons, with six-, seven-, and eight-place tables. The table of circular 
arcs was computed by over one hundred students and checked until all 
results agreed. 

Attention is called to the use of heavy ruling instead of the usual 
devices for denoting the change in leading figures when occurring in 
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the line, thereby making the use of the wrong leading figures possible 
only by " jumping the fence." 

Students and others desiring more detailed information regarding the 
use of the tables than is contained in the introductory pages are referred 
to the extensive chapter on Lt^arithms and Logarithmic computation 
In the author's " Technical Algebra." 

Horace Wiluer Marsh. 
Bkooklym, N. Y. 

January 4, IQI6. 
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INSTRUCTIONS FOR USE OF THE TABLES 

5 I. TABLE OF LOGARITHMS OF NUMBERS 

What a Logarithm is. The notion of a Ic^arithm is probably most 
easily reached by a study of the integral, consecutive powers of lo 
shown below: 

io*=ioooo , lo" =1 

/o 

IO^= lOOO IO~' = .I 

10^= ICO IO~^ = .OI 

io'= 10 IO~'=.OOI 

Observe that the powers of lo decrease by unity, and that each num- 
ber obtained by raising lo to the power indicated is therefore one-tenth 
of the preceding number. 

To multiply lo' by lo^ it is only necessary to add the exponents 3 
and 2, giving lo", and therefore i followed by 5 ciphers, giving loooo. . 
Suppose now we wish to multiply 12.78 by 980.7 by adding exponents of 
10. Locating the two numbers with respect to the integral powers of 
10, we have 

jo2 = ioo io3=iooo 

/ ■^' -, 12.78 ;:,' '. 980.7 



Observe that 12.78 is slightly greater than the first power of 10 and 
that 980.7 is almost equal to the third power of 10. 
Therefore 12.78=10 i+a^iaUdeddBi. 

And 980.7 =io2+»l»W'.clmal. 
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vi INSTRUCTIONS FOR USE OF THE TABLES 

A table of logarithms is a table whicb contains the decimal parts 
<d the powers of lo for all numbers.* 

The decimal parts {called mantissas), for 12.78 and 980.7, are read 
as follows; 

To read the mantissa of the logarithm of i2,-jS/ 

(i) Move the index finger of the left hand down the N-colunin of 
the table of the Logarithms of Numbers until it is under izy. 

(2) Move the finger along the horizontal to the 8-column. 

The four figures in the 8-column are the last four figures of the 6-place 
decimal part of the power of 10, which equab 12.78, the_^rx( two figures 
of the decimal being in the 0-column. 

Thus 12.78= io''»«»> 

The reading for 980.7 is made in the same way, as follows: 

(l) Index finger under 980 in N-column; 

{2) Index finger moved to right along horizontal to 7-column. 

(3) To the four figures in the 7-colmnn are prefixed the first two in 
the 0-column. 

Thus 980.7= io*»»"^ 

Observe that the decimal was read in both cases in the column headed 
by the fourth figure of the number, and in the same line as the first 
three figures of the number in the W-column. 

Readings are always made in the same way, regardless of whether 
a number has four significant figures, or less than four, or more than 
four, and regardless of the decimal point. 
Thus 5762 = io'-^««'" 

5.672=10-^'°'^. 
When a number has less than four significant ^ures, enough ciphers 
are considered annexed to make four figures. 

Thus 31 is read as 3100; 
7 is read as 7000. 
When a number has more than four significant figures, the reading 
is taken for the first four only, and additions are made to the reading 
as explained iu the paragraph oil Proportional Parts. 
•Negative numbers eatcluded. 
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INSTRUCTIONS FOB USE OF THE TABLES vii 

Therefore observe: 

(i) A Ic^arithm is an e:qK>iient of lo. For any particular number 
a logarithm is the exponent which denotes tlie power to which lo must 
be raised to equal the number. 

{2} A table of logarithms of numbers b a table of the decimal parts 
of the powers of 10 for any positive numbers. 

{3) When a number is greater than unity, the integral part of the 
power of 10 is always one less than the number of itUegrd figures in the 
given number. 

Thus 980. 7 has three integral figures ; the integral part of the logarithm 
is 2. 

12.78 has two integral figures; the integral part of the logarithm is i. 

(4) When a number is less than unity, {decimal, the integral part of 
the power of 10 equals minus the number of the decimal place of the 
first significant figure of the given number. 

Thus .1 = 10-'; 



.0043 = io°"'""". 

(5) The integral part of a logarithm is called the characteristic. 

(6) The decimal part of a logarithm is called the mantissa, meaning 
something added. All mantissas are positive. 

(7) The first two figures of a mantissa (called " leading figures ") 
are in the zero-column. The remaining four figures are in the column 
headed by the fourth significant figure of the number. 

When the last four figures are immediately under the heavy line across 
the table, the leading figures are in the zero-column under the heavy line. 

Thus log 83,19= 1.920019. 

How to Use the Table of Proportional Parts 
Required the logarithm of 342.0791. 
The characteristic is 2. 

The mantissa of the logarithm of the first four figures is .534026. 
The difierence between the reading in the i-column and the 0-column 
is 127. 
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viii INSTRUCTIONS FOE USE OF THE TABLES 

Thus mantissa of log 34210= .534153. 

And " " log 34200 =. 534026 . 

Therefore a difference (in numbers) of 10 = 1 2 7 difference in maittissas. 
Therefore a difference (in numbers) of i = . 1X127=12.7 
" " " " of 2 = . 2X127 = 25.4] 

". " " " 3 = -3Xi27=38.i, 

etc. 

These tenths of the actual difference between two successive mantissas 
are given in the table of proportional parts at the bottom of each page. 

In that table the numbers at the tops of the several columns are the 
differences in logs; the proportional part is in the same line as the ^;ure 
of the number for which proportional part is wanted. 

The P.P. table gives the reading for the fifth significant figure of a 
number whose logarithm is wanted. For a sixth significant figure, 
the reading, when set down for addition, must be moved one place to 
the right; for a seventh agnificant figure, two places to the right, and so 
on. 

Log 342,0791 is therefore set down as follows: 

2.534026 





1.534126 




the following: 






log 50034.87: 




4.699331 

344 
688 
602 




4.699273 


log .07105029: 




2.851564* 
122 
549 



2.851566 

• Minus is pl&ced as shown bet^use only the cluuacteiistic, s, is negative 
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INSTRUCTIONS FOB USE OF THE TABLES ix 

Observe, in the preceding: 

(i) Only six decimal figures are retained in the Ic^s because a 6-place 
table b used. When the seventh decimal figure is s of greater, the 
sixth decimal figure is increased by unity. 

(2) Determine actual difference between next greater mantissa and 
mantissa read, by subtracting last figure of mantissa read from last 
figure of next larger mantissa; take remaining figures of difference from 
D-column. 

(3) The decimal point in a P.P. (proportional parts) reading is used 
merely to denote that the figure immediately preceding it is the sixth 
decimal figure of the proportional parts addition. The decimal point 
is therefore dropped when the proportional part is set down for addition. 

(4) A cipher gives no P.P. reading. 

How to Read an Antilogarithm 
Since the number of units in a plus characteristic always denotes 
one more int^jral figure in the antilog, and the number of units in a 
minus characteristic; denotes the number of the decimal place of the- 
first significant figure in the antilog, an antUt^rithm is read from the 
mantissa only. 
Thus 

3-726593 
Next smaller mantissa 64^*5328 

29 

246=3 



4ias 

Therefore flog"^ 3-726593 = ■00532835. 

In^rtant Suggestions. In the use of the tables, mistakes will be 
minimized and time saved by observance of the following suggestions: 

(i) Make it an invariable practice to set down the characteristic 
before reading the mantissa. 

{2) Locate reading in table by index finger, straightedge, card, or 
sheet of paper. 

•The upper line in this symbol is a dash, meaning " whose antilog"; the two 
fewer lines are an equality sign. The symbol therefore means whose antilog equals. 

t Read "Antilog ". 
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X INSTRUCTIONS FOR USE OF THE TABLES 

(3) Keep index finger in position until reading has been copied, and 
the copied niimijer checked at least twice with number, column heading, 
line, and reading. 

(4) Use D-coIumn only to help determine the actual difference 
between successive mantissas as follows: 

By inspection, determine difference between last figure of next larger 
mantissa and last figure of mantissa read; determine remaining figures 
of difference by the D-column. 

If difference thus determined is not in P. P. table, read P. P. under 
the next smaUer difference. 

Thus, if difference is 433, which is not in P. P. table, read under 432. 
This suggestion is given to offset, in a measure, the increase of the 
sixth figure of the mantissa by unity when the seventh figure b 5 
or greater. 

(5) Do not attempt to read the logarithm of a minus number. It 
has no logarithm. 

(6) Do not attempt to read an antilogarithm of a logarithm whose 
decimal part is minus. If minus, it is not in the table, and is therefore 
a non-tabular logarithm. The integral part of such a logarithm is 
not a characteristic, nor is the decimal part a mantissa. 

When the antilogarithm of a non-tabular logarithm is wanted, re- 
duce the non-tabular to tabular as follows: 

(a) Subtract the non-tabular logarithm as a f^us number from 
a number i greater than its integral part; 

(6) Write as the characteristic of the logarithm thus obtained, the 
number from which subtraction was made, with a minus over it. 
Thus —2.617309 non-tabular gives 3,382691 tabtdar. 

{7) The general rule, that in logarithmic computation the result is 
always correct to within at least one significant figure of the number 
of places in the table used, does not necessarily apply when log 1(^ or 
transitions from non-tabular to tabular are involved. Therefore in 
technical computation involving powers and roots, make computation 
by arithmetic multiplication or division of logarithm. 
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INSTRUCTIONS FOB USE OF THE TABLES 

§ 2. TABLE OF SINES AND COSINES 
LoGARi-THMic Sines 
Read degrees at top, minutes at the left, seconds at top. 
AiM seconds readmg in P.P. table. 
Thus log sin 54° 21' 14": 

9.909888 
6 

9.909894 



Natural Sines 
Degrees at top, minutes at left. Multiply number of seconds by 
P.P. for i" and add to reading. 



Thus sin 54° 21' 14": 



.812592 

39 

.812631 



39-34 
Logarithmic Cosines 
Read degrees at bottom, minutes at rigM, seconds at bottom. 
Subtract seconds reading in P.P. table. 
Thus log cos 54° 21' 14": 



9- 765514 



9.765502 

Natural Cosines 
Degrees at bottom, minutes on right. 
Multiply P.P. for i"bynumberof seconds, and sMi(f»w:( from reading. 
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Xii INSTRUCTIONa FOR USE OP THE TABLES 

Tangents and Cotangents 

Read the same way as sines and cosines, respectively. Observe: 

(i) P.P. readings or computations for seconds are always suhlracled 
when reading co-named functions and are added when reading other 
functions. 

(2) The cosine or cotangent of an angle expressed in degrees and 
minutes, with no seconds, is read under one less number of minutes. 

Thus cos 72° 25' is read cos 72° 24' 60". 

§3. TABLE OF CIRCULAR ARCS 

Since aicimiferences are proportional to their radii, arcs are pro- 
portional to their radii. 

Therefore the length of any given arc in a circle of a given radius 
may be determined by multiplying the length of the arc of unit radius 
by the given radius. 

Thus: 

Required, length arc 21° 25' 40" with radius 7 inches. 

Length arc 21°= .3665191 
" " 25' = .0072722 
" " 40"= .0001939 

" total = .3739852 
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2423 


2620 


2B17 


3014 


3212 


3409 


3bo6 


3802 


3999 


4.96 


197 


22t 


4392 


4589 


478s 


4981 


5 -78 


5374 


5';7o 


5766 


5962 


6157 


iq6 


222 


6353 


6549 


6744 


6939 


7135 


7330 


7525 


7720 


791s 






223 
224 


8305 


B500 


8bg4 


MK8q 


9083 


9278 




9666 


9860 


0054 
19S9 


194 


330^48 


044? 


0636 


0829 


1023 


,216 




ito3 


.796 


215 


2183 


2375 


2568 


276. 


2954 


3147 


3339 


3 '132 


3724 


3916 




226 


_ 4.08 


4301 


4493 


458^ 


487& 


S068 


5260 


=;4';2 


^643 


5834 




227 


6026 


6217 


640S 


^599 


6790 


6981 


7172 


7363 


75S4 


7744 




' 230 


793S 


B125 


8316 


8506 


8696 


8886 


9o7<> 


9j66 




9646 


190 
189 

188 


0023 
1917 


021S 

2105 


0404 

2294 


0593 
2482 


0783 
267. 


28sq 


1161 
3048 


1350 
,2,6 


1539 
3424 


361728 


231 


^ 3612 


3B00 


3988 


4170 


43O3 


45SI 


4739 


4926 


5>13 


530t 




23i 


5488 


5675 


586-' 


t«49 


6236 


6423 


66to 


6796 


6983 


7169 


i8t 


233 


7356 
9216 


7542 


7729 
9587 


7915 


8101 

99S8 


8287 


847^ 


86,9 


8845 


9010 


186 
i8s 
184 


0143 
|i99.. 


0328 
2175 


»3l^ 


c«98 
2544 


0883 
2728 


371068 


1253 


1437 


1622 


1806 





202 




200 




198 




196 




194 




192 




190 




188 


, 


20,2 




20.0 




19.8 


, 


19.6 


, 


19.4 


I 


19.2 


, 




I 


18,8 








40 


















38 








4 




38 










3 




3 






3 


SI 




3 


SK 




1 


58 




3 


S7 




1 


';7 




3 


S6 






80,8.4 


80 






79 




78 


4|4 


77 








8 










7'; 




1 






















































ii-; 






114 








H 




141 4 


7 




7:138 


6 7ii37 




8 ? ■ 134 




7 










A 










. 8 1 158 


4 8 ; isfi 




















9 




9 


180.0 9 1 178.2 I9 176.4 9,174 6 9 172.8 


9 


171 


° 


9 


169 


' 
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LOGARITHMS OF NUMBERS 
















N 





1 


2 


3 


4 


5 


6 


7 


8 


9 


D 


J36~ 


372912 


3096 


3280 


3464 


3647 


3831 


4015 


4.98 


4382 


4565 


184 


237 


4748 


4932 


5"5 


5298 


548. 


5«4 


S846 


6029 


6312 


6394 


'83 


238" 


"6577 


6759 


£943 


;i24 


7306 


74S8 


7670 


7832 


8034 


8216 


182 


139, 


8398 


8580 


8761 


5:9^3 


0124 19306 


9487 


9668 


9849 


0030' i8i 1 
1837, :8o j 


~HO 


3S021. 


0392 


0573 


0754 


0934 


"IS 


-^ 


1476 


x6s6 


241 


2017 


2197 


2377 


2557 


=737 


3917 


,5097 


3-77 


3456 


3636 




i4i"^ 


' 3815 


3995 


4174 


4353 


4533 


4712 


489. 


5070 


5249 


5428 


'79 


243 


5606 


578s 


5964 


6142 


6321 


6499 


6677 


6856 


7034 


7212 


178 


244" 
J4S- 
»46 


- 7390 
9166 


7568 
9343 


7746 


79'3 


8iq[ 


8279 


84 5g 


8634 


8S1T 


8989 


177 
176 


987,? 


^SiT 


'993 


040s 
2.69 


2345 


0759 
2521 


390935 




1288 


1464 


1641 


1817 


142, 


.. 2697 


Isn 


3048 


3=^4 


3400 


3575 


375' 


3926 


4101 


4377 


'75 


148 


4452 


4627 


4802 


4977 


5'5; 


5326 


S50I 


5676 


5850 


6025 




249_ 


.. 6199 


6374 


6548 


6722 


6896 


7071 


7245 


7419 


7592 


7766 


174 


250 

2SI . 

35s 


7940 
9674 


Si 14 
9847 


8287 


846! 


86,4 


8808 


8981 


9154 


9328 


950' 


173 
172 


■745 


0192 


"365 


0538 
2261 


2433 


08S3 

2^5 


.056 


2949 


4*1401 


1573 


2S3 


3121 


3293 


3464 


3635 


3807 


3978 


4149 


4320 


4492 


4663 


171 


254 


4834 


500s 


5176 


5346 


5S'T 


5688 


5858 


6029 


6199 


6370 


170 


255 


6540 


6710 


6881 


705' 




739' 


7561 


773" 


7901 


8o;o 




256 
2S7 

2S& 


&!i0 

9933 


8410 


8579 


8749 


8918 19087 


9257 


9*26 


9595 


97&I 


169 


.788 


0271 
1956 


0440 
2124 


2393 


0777 
2461 


0946 
2629 


l"^ 


1283 
2964 


'45' 


= 68 


411620 


3'i^ 




»59 


3300 


3467 


3635 


3803 


3970 


4137 


4305 




4639 


4S06 


167 


260 


4973 


5140 


5307 


5474 


564' 


5S08 


5974 


6141 


6308 


6474 


166 


261 


6641 


6807 


6973 


7139 


73^ 


7472 


7633 


7S04 


7970 


8135 




262 
.63 
264 


8301 
9956 


8467 


8633 


8798 


8964 


9129 


9295 


9460 


9625 


979' 


165 
.64 


i;68 


0286 
1933 


045' 
2097 


0616 
2261 


0781 
2426 


0945 
2590 


2754 


I27S 
2918 


1439 
3083 


4^604 


26s 


3=46 


34' 


3574 


3737 


3901 


4065 


4228 


4392 


4SSS 


47.8 




266 


48S2 


5045 


5208 


537' 


5534 


5697 


5860 


6023 


6186 


6349 


.63 






186 




184 




182 




180 


178 




176 




174 




172 


I 


18-6 


, 


iS 


4 


I 


18.2 


I 


18.0 I 


,7,8 


I 


17.6 


I 


17 4 




J7 2 




37 






3t 


.8 




36 






36 




3 


5.6 




35.2 




34 


8 




34 


4 


3 


55 


8 


3 


5 




3' 


54 


6 


3 


54 


a\3 


5 


3.4 


3 


52. 8 


3 


52 






5' 


6 


4 


74 


4 




7. 


-6 




72 






72 










70.4 




69 


6 










93 




5 


9 




5 


91 




5 


90 




8 


9.0 


5 




5 


87 






86 




7 


'30 


6 


6 


12 


^8 


6 


109 
127 




6 

7 


108 

126 


0,6 


]° 


6.8 
4.6 


6 


105.6 

123-2 


6 

7 


104 


8 


6 


'03 


4 


S 


148 


8 


8 


14 




8 


'45 


6 


8 










} 


.40.8 


8 








37 


6 


9 


167.4 


9 


i6 


.6 


9 


163 8 


9 


162.0 1 9 


160.2 


9 


.58.4 


9 


.56.6 


9 




54 


8 
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LOGARITHMS OF NUMBERS 



JV 





1 


2 


3 


4 


5 


6 


7 


8 


9 


D 


367 


42651. 


6674 


6836 


6999 


7161 


7324 


7486 


7648 


7811 


7973 


162 


I6S 

J69 

270 


8135 

97S2 


8297 
99M 


8459 


8621 


8783 '' 8944 


9106 


9368 


9429 


959' 


161 

i6a 


007s 
i58s 


0236 


0398 :oss9 


0720 
2328 


0881 
2488 


1042 
2649 


1203 
2809 


431364 


1525 


1846 ■ 2007 2167 


271 


2969 


3130 


3290 


345° ■ 3610 1 3770 


3930 


4090 


4 '49 


4409 




172 


4569 


4729 


4888 


S048 


S^o7 


5367 


5526 


5685 


ss5 


6004 


IS9 


273 


6163 


6322 


6481 


6640 


6799 


6957 


7116 


?27S 


7433 


7592 




^74 
275 
276 


77St 
9333 


7909 
9491 


8067 
9648 


8226 
9806 


8384 
9964 


8542 


8701 


8859 


9017 


9175 


158 
IS7 


■6^5 


o>79 
1852 


0437 
2009 


OS94 0752 
2.66 2323 


440909 


1066 


1224 


1381 


'538 


277 


a48o 


2637 


2793 


2950 


3106 


3263 


3419 


3576 ■ 3732 


3889 


■S6 


278 


4<>45 


4201 


43S7 


4513 


4669 


4825 


4981 


S137 , 5^93 


5449 




J79 


5604 


5760 


■59'5 


6071 


6226 


6382 


6537 


6692 6848 


7'»3 


ISS 


lio 


7>S8 


7313 


7468 


7623 


7778 


7933 


8088 


8242 


8397 


S552 




281 
282 


8706 


886r 


90>S 


9170 


9324 '9478 


9633 


9787 


9941 


0095, 
1633 


.'54 


450249 


0403 


0557 


0711 


0865 , ; 1018 


11 72 .'1326 


1479 


283 


1786 


1940 


2093 


2247 


2400 


25S3 


2706 2859 


301 2 


3165 


153 


S84 


3318 


3471 


3624 


3777 


3930 


4082 


4235 


4387 


4540 


4692 




2S5 


4845 


4997 


5150 


5302 


54S4 


s6o6 


5758 


S9IO 


6062 


6214 


152 


2S6 


6366 


6518 


6670 


6S2t 


6973 


71 S5 


7376 


7428 


7S79 


7731 




287 
*S9~ 


78S2 
9392 


S°33 
9S43 


8 184 
9694 


8336 
9845 


8487 
9995 


8638 


8789 


8941 


9091 


9342 


'5' 
150" 


oy6 


0296 
'799 


0447 
1948 


0597 
2.^ 


0748 
2248 


46^ 


.048 


1198 


1348 


1499 


1649 


290 


2398 


2548 


2697 


2847 


2997 


3146 


3296 


3445 


3594 


3744 




291 


3893 


4042 


4191 


4340 


4490 


4639 


4788 


4936 


508s 


5234 


149 


292 


5383 


SS32 


5680 


5829 


5977 


6126 


6274 


6423 


6571 


6719 




293 


6868 


7016 


7.64 


7312 


7460 


7608 


7756 


7904 


8052 


8200 


148 


194 
95 


8347 
982. 


8495 
9969 


8643 


8790 


8938 


908s 


9233 


9380 


9527 


9675 


147 


o„6 

'58s 


0263 
1732 


0410 1 1 0557 
1878 1 202s 


0704 0851 


C998 
2464 


"45 
2610 




96 


471292 


1438 


146 














170 




168 1 


166 




164 




162 




160 


158 




156 


7 


17.0 


, 


16 


.8{i 


16.6 


I 


16.4 


1 


16 2 


, 


16 oil 


IS. 8 


1 


IS 6 




34 






33 


.6|i 


33 


M 




32 


8 




32.4 




32,0 2 


31.6 




3' 




3 


51 




3 


SC 


■4;3 


49 


8*3 


49 




3 


48. 6 


3 


48 -0 1 3 


47.4 


3 


46 


8 




63 




4 


6 




66 


4 4 


65 


6 




64.8 


4' 64.0:41 


63.2 




62 




5 


8S 






84 


■0 5 


83 


°'5 






5 


81 




79,0 


S 


78 




t. 










.8;6 


99 


6,6 


.98 


4 


6 


97 2 


6j 96:oi6l 


94.8 


6 


93 


6 


7 


119 




7 


11 


-6;7 


116 


27 




8 




"3-4 




7 


109 




8 


.36 




8 


'34 


.4,8 


133 


sh 


131 






.29,6 


8!i28.ol3| 126.4 


8 




S 


9 


1530 


9 


IS 


,29 


149.4 1 9 


'47 6 


9 


145.8 9't440^9i t42.2 


9 


.zt. 
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LOGARITHMS OF NUMBERS 












N 





1 


2 


3 


4 


5 


6 


7 


8 


9 


D 


297 


472756 


2903 


3049 


3 '95 


3341 


3487 


3633 


3779 


3925 


4071 


146 


298 


4216 


4362 


4508 


4653 


4799 


4944 


S090 


S'3S 


S38' 


5S26 




_399 


S671 


S816 


596= 


6107 


6=5! 


6397 


6s4i 


mi 


^5^ 


6976 


JA5 


300 


7121 


7266 


7411 


7555 


7700 


iM 


7989 


8133 


"8S78 


8422 




301 

302 


8^66 


8711 


8855 


8999 


914? 


9287 


Silil. 


9.'i7.'; 


97'9 


9863_ 


144 


4*0007 


0151 


0294 


0438 


0582 


0725 


0869 


1012 


tjst 


1299 


303 


1443 


1586 


1729 


.87! 


2016 


3 159 


2302 


2445 


-2SM 


273' 


143 


304 


J874 


30.6 


3IS9 


330* 


344S 


3587 


3730 


3872 


4015 


4157 




305' 


4300 


444! 


458s 


4727 


4869 


son 


SI 53 


S!95 


5437 


SS79 


142 


306 


57!'l 


5863 


6x>5 


6147 


6289 


6430 


6572 


6714 


68S5 


6997 




307 


7138 


7280 




7563 


7704 


784s 


7986 


8127 


8269 


8410 


141 


308 
3199 
310 


8SS1 
99S8 


_869£_ 


8833 


8974 


9114 


9255 


9396 


9537 


9677 


98.8 


140 


0099 
I50J 


0239 
l64i 


03S0 
1782 


0520 
1922 


0661 
2062 


0801 


0941 
3341 


2481 


2621 


491362 


3" 


2760 


2900 


3040 


3' 79 


3319 


3458 


3S97 


3737 


3876 


40I5 


139 


3'* 


415s 


4294 


4433 


4572 


4711 


(4850 


4989 


SI28 


S267 


S4o6 




313 


ssu 


S683 


S8)* 


S960 


6099 


I6238 


6376 


6S'5 


66S3 


679' 


'38 


3'4 


6930 


706S 


7206 


7344 


7483 


17621 


7759 


7897 


S035 


8173 




31s 
316 

317 


83.1 
9687 


8448- 
9824 


8586, 
9962 


8724 


8862 


.8W9 


9'37 


927s 


9412 


9550 


•37 


0099 
1470 


0236 
1607 


0374 
1744 


0511 
1S80 


^6^ 
3017 


078s 
!IS4 


0923 
2291 


501059 


1196 


1333 


318 


S43J 


2564 


2700 


S837 


S973 


3109 


3!46 


338 s 


35'8. 


3655 




3'9 


3791 


39^7 


4063 


4t99 


4335 


4471 


4607 


4743 


4878 J 5014 


136 










156 


— 


154 




152 




150 




148 




146 


"T 


.S6 


15 


4 


1 


15-! 


I 


ISO 


I 


14.8 


I 


14-6 : 




31 






30 


8 , 




30 






30 






39 


6 








3 


46 


8 


3 


46 




3- 


45- 




3 


45 




3 




4 


3 


43 


8 ! 


4 


. 6j 






6t 


> 




60. 






60 






S9 






58 




5 


78 




S 


77 




S 


76. 






75 




5 


74 




1 


73 




g 


93 


6 


6 


92 


4 


6 


91. 






90 




6 


88 


S 


87 


6 


7 


109 




7 




8 


7 


106. 




7 


'OS 






103 


6 


7 






8 




8 


S 


123 




8 












8 


118 




8 


u6 


8 


9 


140 


4 


9 


138 


6 


9 


136^ 




9 


135 


^ 


9 


133 


^ 


9 


13' 


'* 1 




144 




142 




140 




138 


— 


136 




134 


~i~ 


14-4 


~ 


14 


2 


~ 


14-0 


~ 


13.8 


'3.6 


~ 


'3-4 


3 


28 
43 


8 


3 


28 
4a 


t 


3 


28. 

42- 




3 


27.6 
41.4 


3 


27 
40 


8 


3 


26 

40 


8 




57 


6 


4 


56 


8 


4 


56. 










S4 








6 


S 


72 




1 


71 




5 


70. 




5 




5 


68 




5 






6 


86 


4 


8s 




6 


84- 




6 


82,8 


6 


81 


6 


6 


80 




7 




8 


7 


99 


4 




98. 






^96.6 


7 


9S 






93 


8 


S 


115 




8 


"3 


6 


8 






8 




8 


io8 


8 


8 


10; 




9 


129 


6 


9 


137 


8 


9 


lU'. 




9 


124.1 


9 






9 
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11 


N 





1 


2 


3 


4 


5 


6 


7 


8 


9 


D 


320 


505150 


^286 


542 1 


5557 


5693 


,5823 


5964 


6*w 


6234 


6370 


136 


321 


650s 


6640 


6776 


6qil 


7046 


71K1 


73-6 


745' 


7586 


7721 




-322 
3«3 
3U 


7356 
9203 


7991 
9337 


8ij6 
9471 


8260 
9606 


8395 
9740 


8330 


8(,64 


8799 


8934 


9068 


'35 


9874 


1349 


o'43 
1482 


>6i6 


1750 


SIOS45 


0679- 


-081, 


0947 


.081 


I21,S 


325 


1883 


2017 


2151 


2284 


2418 


2551 


2684 


2818 


295' 


3084 




326 


32>8 


33S1 


34B4 


3617 


3750 


3883 


4016 


4'49 


4282 


441s 


133 


337 ■ 


4S48 


4681 


48H 


A<Hb 


5079 


S2II 


5344 


5476 


5<«9 


574T 




3=8 


5874 


6006 


6139 


6271 


6403 


6535 


6668 


6800 


6932 


7064 


133 


3=9 


7196 


7328 


7460 


7592 


7724 


7855 


7987 


8.19 


8251 


B382 




330 
331 
33^ 


8514 
9828 


S646 
99S9 


S777 


8909 


9040 


9171 


qioi 




956b 


9(x.7 


131 

130 


0090 
1400 


1530 


0353 
J 661 


0484 
1792 


0615 
192a 


074S 
2053 


0876 
2183 


1007 
2314 


521138 


126Q 


333 


1444 


2575 


2705 


28,,? 


2966 


3096 


,,2.6 


3350 


3486 


3616 






3746 


^876 


4006 


4 J 36 


4266. 


43«f 


4S26 


4656 


4785 


40' 5 




33S 


S04S 


5174 


S304 


5434 


5563 


5*«3 


5822 


5951 


6081 


6210 




336 


6339 


6469 


6^98 


6727 


6856 


fOBs 




7243 


737? 


7WI 




337 


763P 


7759 


7888 


8016 


8145 


8174 


8403 


«53i 


8660 


8788 


128 


33H 
339 


8917 


9°45 


9174 








9687 


98' 5 




0072 
'3 SI 




530200 


0328 


0456 


0584 




0840 


0968 


1096 


1223 


340 


'479 


1607 


17,14 


1862 


1990 


2117 


2245 


2372 


2^00 


2627 


117 


341 


2754 


2S82 


3009 


3136 


32tH 


3391 


3^18 


3045 


1772 


^899 




343 « 


1 4026 


41.53 ■ 


.4280 


4407 


4534 


4661 


47«7 


4914 


^041 


S167 


126 


343 


f-5294 


S421 


5547 


5674 


5800 


5927 


6053 


6180 


6,06 


6412 




344 


6558 


6683 


6811 


b937 


7«.3 


7189 


7315 


744' 


7^67 


7693 




34S 
346 


7819 
9076 


7945 
9J0I 


K071 
9327 


8197 
q452 


8322 
9378 


8448 
9703 


8574- 
0829 


8t99 
9954 


8825 


8951 


125 


0079 
1330 


0204. 
'454 


347 


540329 


.4i< 


a,8o 


0705 


0830 


0955 


1080 


120S 


348 


'S79 


1704 


1829 


'953 


2078 


2203 


2327 


2452 


2576 


2791 




349 


2825 


2950 


3074 


3199 


3323 


3447 


3571 


3696 


3820 


3944 


124 





136 




134 




132 




130 




128 




126 




124 


T 


11 6 


T 


'3 4 


T 


'3 2 


, 




, 


12.8 


, 


12.6 


T 






27 








8 










26 






25 






25 






24-8 




40 




3 


40 




3 


:w 




1 


.c 




■( 




4 


i 


M 




3 


37-2 


4 


g 




4 


53 




4 


52 




4 


52 




4 


■ii 














1 




























i 










81 


6 




80 


4 




79 






78 






76 


8 


75 


fi 




74 4 


T 


95 




7 


91 


a 




93 






91 




















8 




8 


8 




2 


8 


'OS 




8 






8 




4 


8 




8 


8 


99.2 


9 


122.4 


V 




9 




9 


117.0 


9 


115.2 


9 


113.4 


9 
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LOGAEUTHMS OF NUMBERS 








N 





1 


2 


3 


4 


5 


6 


7 


8 


9 


D 


3S° 


544068 


419J 


43.6 


4440 


4564 


4688 


4812 


4936 


^ 


3183 


124 


35' 


S307 


5431 


555S 


3678 


5802 


5925 


6049 


6172 


6296 


6419 




3S2 


6543 


6666 


6J89 


69-3 


7036 


7»S9 


7282 


7405 


7529 


7652 




3S3 


777S 


7898 


8021 


8144 


3367 


8389 


8512 


863s 


8758 




133 


3S4 

3SS 


9003 


9126 


9349 


9371 


9494 


9616 


2739. 


986. 


9984 


0106 
1328 




5So^2& 


035' 


0473 


OS95 


0717 


0840 




1084 


1206 


3S6 


-USO 


1572 


,694 


1S16 


■938 


3060 


2181 


23''3 


2425 


2S47 


122 


3S7 


2668 


2790 


291 1 


3033 


315s 


3276 


3398 


3S'9 


3640 


376= 




358 


3883 


4004 


41=6 


4247 


4368 


4489 


4610 


473' 


4852 


4973 


121 


3S9 


3094 


S2ts 


5336 


5457 


5578 


5699 


5820 


5940 


6061 


6182 




360 


6303 


6423 


6544 


6664 


678s 


690s 


7026 


7U6 


7367 


7337 


120 


361 


7307 


7627 


7748 


7868 


7988 


8108 


822S 


8349 


8469 


8589 




36= 

363 
364 


8709, 
9907 


88=9 


8948 


9068 


9188 


9308 


9428, 


954S 


9667 


9787 


119 




0146 
1340 


026s 
1459 


0385 
1578 


050-t 
1698 


181 7 


0743 
1936 


0863 

30SS 


098a 
3174 


561101 


36s 


2293 


3412 


2531 


2650 


2769 


2887 


3006 


3125 


3244 


3363 




366 


3481 


3600 


37-8 


3837 


39SS 


4074 


4192 


43" 


4429 


4348 


118 


367 


4666 


4784 


49°3 


5021 


5'39 


525; 


5376 


5494 


5612 


573° 




368 


5848 


5966 


6084 


6202 


6320 


6437 


fisss 


6673 


679. 


6909 




369 


7026 


7144 


7262 


7379 


7497 


7614 


7732 


7849 


7967 


S084 


"7 


370 
37' 
372 


820; 
9374 


8319 
9491 


8436 
9&.8 


8554 
9725 


8671 
9842 


8788 
9959 


Sgos 


9023 


9'40 


9237 




iXJ76 
1J43 


0193 
1359 


0309 
1476 


0426 
■592 




570543 


0660 


0776 


0893 




71^ 




373 


1709 


1825 


1942 


2058 


2t74 


2291 


2407 


2523 


2639 


2755 


116 i 


374 


aSji 


2988 


3104 


3220 


3336 


3452 


3568 3684 


3800 


391s 




37S 


4031 


4'47 


4263 


4379 


4494 


4610 


4726 1 4841 


4957 


5072 




376 


S188 


3303 


S4I9- 


5S34 


5650 


5765 


S88o 5996 


6111 


6226 




377 


6341 


6457 


6572 


6687 


6802 


6917 


7032 7147 


7262 


7377 




378 


749' 


7607 


7723 


7836 


795'^ 


8066 


8181 829s 


84.0 


8525 "5 





122 




120 




119 




118 




117 


j 116 


na 




114 : 


, 


12.2 


, 


12.0 


, 


II. 9 


, 


II. 8 




II. 7 


i| II. 6 


1 


II. s 


, 


11,4 ' 






4 




24 










21 






21 




2i 23 






23 








8 . 




,6 






ie 


































4 


4« 






4« 




4 






47 








8 4 46 


4 










45 






6t 






(X. 






S9.S|5 


51 








5 S 58 




5 


S7 


S 




S7 
























6 


7C 


















7 


8S 




7 


84 




7 


83.3 7 










9 71 81 




7 




5 




79 




H 




6 


K 


96 




8 




94 






93 




8 


8 


92 






91 




9 


109 




9 




° 


9 


107. I 9 




^ 


9 


■05.3 9 1 104 


4 




103 


5 


9 


102 
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LOGARITHMS OF NUMBERS 










13 


N 





1 


2 


3 


4 


5 


6 


7 


8 


9 


D 


379 
380 
381 


578639 

9784 


8754 
9898 


8868 


89S3 


9097 


3211 


9326 


SML 


9555 


9669 


114 


"S3 


0126 

1267 


0241 
1381 


0355 
1495 


0469 
160S 


0583 


0697 
1836 


oSii 
1950 


580915 


1039 


382 


2063 


2177 


2291 


3404 


2518 


2631 


3745. 


2858 


2972 


3085 


"3 


383 


3'99 


3313 


3426 


3S39 


3652 


376s 


3879 


3992 


4105 


4218 




3S4 


4331 


4444 


4557 


4670 


4783 


4896 


5009 


5122 


5235 


5348 




38s 


546. 


SS74 


5686 


5799 


5912 


6024 


6137 


6250 


6362 


647s 




386 


6587 




6S12 


692s 


7037 


Ji^'J 


7262 


7374 


7486 


7599 


III 


387 


77" 


7823 


7935 


8047 


8160 


8272 


8384 


8496 


8608 


8720 




388 
389 
390 


8831 
9950 


S944 


9056 


9167 


9279 


939' 


9503 


9615 


9726 


9838 




0061 
1.76 


3f 


0284 
1399 


0396 
1510 


0507 
163 1 


0619 
1732 


0730 
1843 


0842 

'955 


0953 
2066 


59106s 


39' 


2177 


2288 


2399 


25 to 


1611 


273 J 


2843 


2954 


3064 


3175 


111 


393 


3286 


3397 


.3508 


■3618 


3729 


3840 


3950 


4061 


4171 


4282 




393 


4393 


4503 


4614 


4724 


4834 


4945 


5055 


516s 


5276 


5386 




394 


5496 


5606 


5717 


S827 


S937 


6047 


6.5? 


6267 


6377 


6*87 


"O 


395 


^597 


6707 


6Sy 


69^7 


7037 


7146 


7^56 


7366 


7476 


7586 




396 


7695 


780s 


79'4 


8024 


8134 


8243 


8353 


8462 


8572 


86S1 




397 
398 
399 


8791 
9883 


8900 
9992 


9009 


9"9 


9328 


933; 


9446 


9556 


9665 


9774 


109 


1191 


1299 


0319 
1408 


0428 
'S'7 


0537 
1625 


1734 


0755 
1843 


t86^ 
1951 


600973 


10S2 


"400 


S060 


2169 


2277 


2386 


2494 


2603 


2711 


2819 


2928 


3036 




401 


3'44 


3253 


3361 


3469 


3577 


3686 


3794 


3902 


4010 


4ti8 


108 


401 


4216 


4334 


444' 


4SSO 


4658 


4766 


4874 


4982 


5089 


5197 




403 


5305 


S413 


5521 


S628 


5736 


5844 


5951 


6059 


6t66 


6274 




"404 


638. 


6489 


6596 


6704 


681 1 


6919 


7026 


7133 


7241 


7348 




40s 


74SS 


7562 


7669 


77J7 


78S4 


7991 


8098 


8205 


8312 


8419 


107 


406 

407 
-408 


8526 
9S94 


8633 
9701 


8740 
9808 


8847 
99'4 


8954 


996? 


9167 


9374 


938. 


9488 


106 


1086 


0128 
1 192 


0234 
.298 


0341 
1405 


■5" 


0554 

161 7 


610660 


0767 


0873 


0979 


409 


1723 


1829 


1936 


2042 


2148 


2254 


2360 


2466 


2572 


2678 






2784 


289> 


2996 


3102 


3207 


3313 


3419 


3525 


3630 


3736 


106 






113 




112 




111 




110 




109 




108 




107 




106 




"3 


, 




.1 


, 


11. 1 


, 


"-0 


, 


10,9 


1 


10.8 


1 


10.7 


I 


10.6 






6 






.4 


















,8 




21,6 




21.4 








33 


9 


3 


3. 


.6 


3 


33 


3 


3 


33- 




3 


3 


■7 


; 


32.4 3l 


32.1 


3 


11.8 












.8 




44 












4 


.6 




43-2 4l 


42.8 


4 


43. 4 






5 


5 


s* 




5 


55 


S 




SS- 




5 


s 


■5 


; 


54. 


5 


53.5 




ii.% 


6 




8 


6 


6 




6 


66 


6 




66. 




6 


6 


4 


6 


64.8 


6 


64.2 




7 


79 




7 


7* 


.4 


7 


77 


7 


7 


77. 




7 


7 


.3 


7 


75.6 


7 


74.9 


7 


74.3 


8 


90 


4 


8 


89 


.6 


8 




8 S 


SS. 


D '8 


8 




8 


86. 4 


8 


Ss6 


8 


84.8 


9 




7 


9 




.8 


9 


99 9 |9. 99-0 J9 


98.1 


9 


97.2 


9 


96-3 


9 


95.4 
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LOGARITHMS OF NUMBERS 



JV 





1 


2 


3 


4 


5 


6 


7 


8 


9 


D 


'411 


6.3842 


3947 


4053 


4159 


4264 


4370 


447.'! 


♦S8i 


4686 


4792 


106 


411 


4897 


SO03 


1108 


Sat3 


5319 


5424 


5529 


Wl4 


';740 


184s 




413 


£9SO 


60.^5 


6160 


626s 


6370 


6476 


6,181 


6686 


6790 


689,5 




■414 


70O0 


7105 


7210 


7315 


7420 


7525 


7629 


7734 


7839 


7943 




4IS 


8048 


8153 


82,7 


8,162 


8466 


B,S7I 


8676 


8780 


8S84 


8989 




^416 

417 


9093 


9198 


9302 


9406 


95" 


96. q 


9719 


9824 


9928 


0032 
1072 


104 


6.0136 


0240 


0344 


0448 


0552 


0656 


0760 


<«64 


0968 


418 


1176 


1280 


n84 


.488 


1592 


I69'i 


1799 


1903 


ioe>7 


»110 




419 


2214 


2318 




2525 


2628 


2732 


28,,, 


2939 


,1041 


3146 




420 


3M9 


33S3 


3456 


3SS9 


3663 


3766 


3869 


3973 


4076 


4179 




4" 


428i 


4383 


4488 


4591, 


469,? 


4798 


4901 


5004 


S107 


5210 


103 


4ia 


S3" 


5415 


1,Si8 


,(.2. 


3724 


S827 


19S9 


6032 


611? 


62,38 




4S3 


6340 


644,1 


6,S46 


t*48 


6751 


68,3 


69S6 


70S8 


7.61 


7263 




-424 


7366 


7468 


7571 


7673 


7775 


7878 


7980 


8082 


818,, 


8287 




& 


E389 
9410 


«49l 


8593 
96.,, 


8695 


8797 
9817 


89a) 




9104 


9206 


9108 


102 


1038 


0123 
",39 


0224 


0326 
1.342 


630428 


0530 


06,1 


0733 


0835 


0936 


428 


1444 


1S4S 


8i47 


1748. 


.1849 


i9iJ 


2052 


21,13 


225,1 


2356 




429 


2457 


m<) 


2660 


2761- 


^862 


296,1 


3064 


3163 


3.66 


3367 


1 01 


430 


3468 


3169 


3670 


3771 


387 ^ 


3973 


4074 


417'! 


4276 


4376 




-'431 


4477 


4578 


4679 


4779 


4880 


49B1 


S081 


5182 


S283 


5383 




433 


5484 


S,l84 


568s 


,178,S 


,S886 


5986 


6087 


6.87 


62B7 


6388 


100 


433 


6488 


6588 


6688 


6789 


6889 


^89 


7089 


7189 


7290 


7390 




"434 


7490 


7590 


7690 


779° 


7890 


7990 


B090 


8190 


8290 


8189 




433 
_436 
437 


8489 
9486 


8SS9 
9586 


8689 
q686 


8789 
978.'; 


8888 
988s 


8988 
9984 


9o8«. 




9287 


9387 


99 


00S4 
1077 


0183 
"77 


0283 
1276 


0382 
1375 


6404S. 


0,181 


0680 


0779 


0879 


0978 


438 


1474 


'573 


1672 


1771 


1871 


1970 


.069 


2)68 


= .67 


2366 




439 


.46s 


2,0,1 


2662 


276. 


2860 


=959 


30S8 


3116 


32';s 


3354 




440 


3453 


3551 


3650 


3749 


3847 


3946 


4044 


4143 


4242 


4340 


98 





105 




104- 




103 




102 




101 




100 




99 




98 


, 


10, s 


J 


10.4 


, 


10 


3 


, 


10.2 


, 


JO. I 




10. 




9-9 


, 


9.8 












8 




























19 


8 




19 








5 


1 


31 




3 


,3" 


1 


3 


3<J 




3; 30 


1 




30 






29 




3 


29 




4 


42 






41 




4 








40 






40 






40 






39 






39 




















































63 






72 


4 
K 


7 


72 




■7 


71 




6 
7 


70 


7 j7 


70 


17 


59 
69 


4 


7 


58 
68 


S 


H 


84 




8 


83 




8 


83 




8 


81 


6 


8 


8a 


8 8 


80 


08 


79 




8 


78 


4 


9 


94. 5 


9 


93-6 


9 


92.7 


9 




9 


90.9 9 


90.0 9 




9 
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LOGARITHMS OF NUMBERS 






15 




JV 





1 


2 


3 


4 


5 


6 


7 


8 


9 


D 




~44I 


64U39' 


4S37 


4636 


4734 


4832 


4931 


S029 


S127 


5226 


5324 


98 




44« 


S4!'« 


55^1 


5619 


S7'7 


5815 


59J3 


6011 


6110 


6208 


6306 




i 


443 


6404 


6so2 


6600 


6698 


6226 


6894 


6992 


7089 


7187 


728s 






^44 


7383. 


7481 


7S79 


7676 


7774 


7872 


7969 


8067 


8165 


8262 






445 
^446 

447 


8360 
9335 


8458 
943« 


8SSS 
9530 


8653 
9627 


8750 
9724 


8848 
9821 


894s 
9919 


9°43 


9'4° 


9237 


97 




oot6 

0987 


01 13 
.084 


1181 




650308 


0405 


0502 


OS99 


0696 


0793 


0890 




448 


.278 


'375 


'47= 


■569 


1666 


.762 


'8s9 


'9S6 


2053 


2150 






449 


2H6 


2343 


2440 


2536 


.633 


2730 


28 26 


2923 


3019 


3'i6 






4SO 


3»»3 


3309 


3405 


3502 


3598 


369s 


379' 


3888 


3984 


4080 






4SI 


4177 


4273 


4369 


4465 


4562 


4658 


4754 


4850 


4946 


5042 


96 




452 


S138 


5235 


5331 


54*7 


SS23 


5619 


57'S 


s8'o 


5906 








4S3 


6098 


6194 


6290 


6386 


6482 


6577 


6673 


6769 


6864 


6960 






4S4 


7056 


715= 


7247 


7343 


7438 


7534 


7629 


7725 


7820 


7916 






455 


Son 


8107 


8202 


8298 


8393 


8488 


8584 


8679 


8774 


8870 






4S6 

4S7 
458 


896s 
9916 


9060 


915s 


9SSO 


9346 


244L 


9536 


^^ 


9726 


9821 


9S 




0960 


0106 
1055 


'150 


0296 

'245 


0391 
1339 


04S6 
1434 


058. 
1529 


0676 
1623 


0771 
.718 




66086s 




459 


1813 


1907 


2002 


2096 


2191 


2286 


2380 


2475 


2569 


2663 






460 


2758 


2852 


2947 


3041 


313s 


3230 


3324 


3418- 


3512 


3607 






461 


370I 


3795 


3889 


3983 


4078 


4172 


4266 


4360 


44S4 


4548 


9^ 




463. 


4642 


4736 


4S30 


4924 


5018 


5"2 


5206 


5299 


5393 


5487 






463 


5581 


5^75 


5769 


S862 


5956 


6050 


6.43 


6237 


633' 


6424 






464 


6518 


6612 


670s 


6799 


6892 


6986 


7079 


7133 


7266 


7360 






46s 


74S3 


7546 


7640 


7733 


7826 


7950 


8013 


8106 


8199 


8293 






466 

467 
46S 


8386 
93' 7 


8479 
94>o 


8572 
9503 


866s 
9596 


8759 

9689 


8852 
9782 


8945 
987s 


9038 
9967 


am. 


9224 


93 




0988 


0153 

loSo 




670246 


0339 


043' 


0524 


0617 


0710 


0802 


0S95 




469 


1 173 


126s 


'358 


'45' 


'543 


.636 


1728 


1821 


1913 


200s 
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6919 


699* 


7064 


7137 


7209 


7282 


7354 






599 


7437 


7499 


7572 


7644 


7717 


7789 


7862 


7934 


8006 


8079 




_ 


'6w 


8.SI 


8224 


8296 


836S 


8441 


85' 3 


8585 


8658 


8730 


8809 


7J 




6oi 
603 


8874 
9TO6 


8947 
9669 


9019 

974" 


9091 

98.3 


9163 
9885 


9236 
9957 


9308 


9380 


S«i. 


9SH 






0029 
0749 


0821 


o'73 
0893 


0245 
0965 


~ 


780317 


0389 


0461 


0533 


0605 


0677 




604 


K137 


1 109 


ii8t 


I2S3 


13 S4 


1396 


.468 


1540 


1612 


.684 




~ 


-fos 


I7SS 


1827 


1899 


1971 


2041 


J1I4 


2186 


2258 


2329 


3401 






606 


»473 


3S44 


2616 


268S 


2759 


283. 


1902 


J974 


3046 


3"7 






607 


3189 


3260 


3332 


3403 


347S 


3546 


3618 


3689 


3761 


3832 






6aS 


3904 


3975 


4046 


4118 


4189 


4261 


4332 


4403 


4475 


4S46 


71 




609 


4617 


4689 


4760 


4831 


4902 


4974 


sSis 


S"6 


S>87 


5*59 






610 


5330 


5401 


5472 


5543 


3615 


5686 


5757 


S828 


S899 


5970 






fill 


604. 


6112 


6183 


6254 


63*5 


6396 


6467 


6538 


6609 


66S0 






612 


6751 


6822 


6893 


6964 


703s 


7106 


7177 


7248 


73'9 


7390 






613 


7460 


7S31 


7602 


7673 


7744 


78.5 


788s 


7956 


8027 


8098 






614 


8168 


8239 


8310 


838. 


8451 


8522 


8593 


8663 


8734 


8804 






6.S 
£16 
'617 


8875 
9S8i 


8946 
96S1 


9016 
9722 


908; 
979^ 


9137 
9863 


9228 
9933 


2229 


9369 


9440 


951° 


70 




0004 
0707 


0074 
0778 


0144 
0848 


0215 

09.8 




790285 


0356 


0426 


0496 


0567 


0637 




61S 


09S8 


"OS9 


1129 


1 199 


1269 


1340 


1410 


1480 


»5SO 


1620 




~ 


619 


1691 


.761 


1831 


1901 


1971 




2III 


2181 


.2252 


3322 






620 


2392 


2462 


2532 


2602 


2672 


3742 


2812 


2882. 


2952 


3022 






621 


3092 


3162 


3*3 r 


3301 


3371 


3441 


35" 


358. 


3651 


3721 




" 


613 


3790 


3860 


3930 


4000 


4070 


4139 


4209 


4279 


4349 


4418 






6*3 


4488 


4558 


4627 


4697 


4767 


4836 


4906 


4976 


S04S 


SI15 






6»4 


S185 


5254 


S324 


5393 


5463 


5S32 


S602 


5672 


5741 


S8n 






62s 


5880, 


S949 


6019 


608S 


6158 


6227 


6297 


6366 


6436 


6505 






616 


6S74 


6644 


6713 


6782 


6852 


6921 


6990 


7060 


7129 


7198 






627 


7268 


7337 


7406 


7475 


7545 


7614 


76S3 


7752 


7821 


7890 


«9 





73 




72 




71 




70 




69 


I 


7-3 


I 


7.3 


1 


7.1 


I 


7.0 


I 


6.9 








"4 


4 
















"3 




1 


2:. 9 


1 






1 




^ 














4 


29.2 


4 


28 


8 


4 




4 




28 






27 




5 




S 








IS 


s 


s 


1"; 




s 


14 


5 




4,V8 
















42 


























7 








48 






SH.4 










« 
















9 


6S.7 


9 


64 


8 


9 


63 


9 


9 


63 





9 




' 
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N 





1 


2 


3 


4 


5 


6 


7 


8 


9 


D 


^2& 


797960 


8029 


8098 


8167. 


8236 


8305 


8374 


8443 


8513 


8382 


69 


629 


86s. 


8720 


8789 


8858 


8927 


8996 


9065 


9134 


9203 


9272 




630 


9341 


9409 


9478 


9547 


9616 


9685 


9754 


9823 


9892 


996. 




5-31 


800029 


0098 


0.67 


0236 


030s 


0373 


0442 


0511 


0580 


0648 




63a 


0717 


07^ 


0854 


0913 


0992 


jo6j 


1129 


1198 


1266 


133s 




633 


1404 


1472 


IS41 


1609 


1678 


1747 


181S 


1884 


1952 


2021 




S34 


1089 


2158 


2326 


2295 


^363 


2432 


2500 


2568 


2637 


2705 




63s 


»774 


5842 


2910 


2979 


3047 


3^16 


3.84 


3252 


3321 


3389 




636. 


.m7 


.3525 
4208 


3594 
4^76 


3662 

4344 


3730 
4412 


3798 
4480 


3^ 
4^8' 


3935 
46.6 


4003 
468s 


4071 

47S3 


68 


6^ 


4'39 


638 


482. 


4889 


49S7 


5025 


S093 


S161 


S229 


5297 


53^5 


S433 




639 


5501 


5569 


5637 


5705 


S773 


S841 


5908 


5976 


6044 


6112 




"640 


■ 6180 


6248 


6316 


6384 


6451 


6519 


6587 


6655 


6723 


6790 




641 


6858 


6926 


ft»94 


7061 


7139 


7197 


7'64 


733» 


7490 


7467 




,642 


753S 


7&3 


7670 


7738 


7806 


7873 


7941 


8008 


8076 


8143 




643 


8ni 


8279 


8346 


8414 


8481 


8S49 


86,6 


8684 


87S. 


8818 




644 
64s 
-646 


8886 
9S6o 


8953 
9627 


9021 

9694 


9088 
976a 


9156 
9829 


9523 
9896 


9290 
9964 


9358 


9435 


9492 


67 


0031 
0703 


OO9S 


0,65 
0837 


810233 


0300 


0367 


0434 


0501 


0569 


0636 


_647 


0904 


0971 


1039 


1 106 


"73 


1240 


1307 


1374 


1441 


1508 




648 


1S7S 


1642 


1709 


1776 


■843 


1910 


1977 


2044 


2III 


2178 




649 


'245 


2312 


2379 


344s 


iSH 


2579 


2646 


2713 


3780 


284; 




~6so 


2913 


2980 


3047 


3114 


3181 


3=47 


3314 


3381 


3448 


3SI4 




65- 


3S8. 


3648 


3714 


3781 


3848 


39J4 


39S1 


4048 


41 14 


418. 




653 


4348 


4314 


43S1 


4447 


4514 


4S8. 


4647 


4714 


4780 


4847 




653 


4913 


4980 


SO46 


S113 


5179 


5246 


5312 


S378 


S44S 


SSii 




6S4 


55 78 


S644 


57" 


5777 


SS43 


S9IO 


5976 


6042 


6109 


6175 




6SS 


6241 


6308 


6374 


6440 


6506 


6573 


6639 


670s 


6771 


6838 




656 


6904 


6970 


7036 


7102 


7169 


7=35 


7301 


7367 


7433 


7499 




6S7 


7565 


7631 


7698 


7764 


7830 


7896 


796: 


■8028 


8094 


8160 




658 


8226 


8292 


8358 


8424 


8490 


SSS6 


8622 


8688 


8>54 


8820 


66 





70 




69 


■ 


68 




67 




66 


, 




, 


6.9 


, 


6.8 




6' 7 


, 


6 6 


2 







2 




8 


2 


11 


6 






4 


2 


'1 


2 


















4 










19 




4 






4 


27 




4 


27 










4 




4 


^ 


11 




i 


14 




■; 


14 






11 


^ 


5 


11 


















K 








6 


19 


f> 










48 








6 




46 










M 






K 


S5 






54 


4 




51 




8 


^2 


8 


9 


63 





9 


62 




9 






9 




3 


9 


S9 


4 
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LOGARITHMS OF NUMBERS 








N 





1 


2 


3 


4 


5 


6 


7 


8 


9 


D 


6S9 
660 
66t 


818S8S 

9544 


8951 
9610 


9017 

9676 


9083 
97*ti 


9149 
^7 


9215 
9873 


9281 
9939 


9346 


94'2 


9478 


66 


0004 
0661 


0070 
0727 


5f 

0792 


820201 


0267 


«333 


0399 


0464 


°S3° 


0595 


663 


0858 


0924 


0989 


loss 


tl30 


1 186 


1251 


i3'7 


1382 


1448 




663 


"S'4 


1S79 


164s 


1710 


•775 


1841 


,9g5 


1972 


2037 


2103 




664 


216S 


"33 


2299 


^364 


2430 12495 


2sR> 


2626 


.69. 


2756 




66s 


i8js 


2887 


2952 


30.8 


3083 


3148 


3213 


3^79 


3344 


3409 




666 


3474 


3S39 


360s 


3670 


3735 


3800 


3865. 


3930 


3996 


4061 


6s 


667 




4191 


4256 


43" 


4386 


4451 


45^6 


458. 


4646 


47nt 




668 


4776 


4841 


4906 


4971 


S°36 


Slot 


S166 


5*31 


5296 


5361 




669 


54^6 


S491 


5556 


5621 


5686 


575' 


5815 


s88o 


5945 


6010 




670 


6075 


6140 


6204 


6269 


6334 


6399 


6464 


6528 


6593 


6658 




671 


6723 


6787 


6852 


6917 


698. 


7046 


7111 


7175 


7240 


7305 




672 


7369 


7434 


7499 


7563 


7628 


7692 


7757 


7821 


7886 


7951 




673 


8015 


8d8o 


8144 


8209 


8273 


8338 


S402 


8467 


8531 


8595 




674 


8660 


8724 


8789 


8853 


8918 


8982 


9046 


9111 


9' 75 


9239 


64 


675 
676 
677 


9304 
9947 


9368 


9432 


9497 


9561 


9625 


9690 


9754 


9818 


98S2 




0653 


0075 
0717 


0139 
07S1 


0204 
0S45 


0268 
0909 


0332 
0973 


0396 
1037 


^ 


052s 
1166 


830589 


678 


1230 


1294 


1358 


1422 


i486 


1550 


.614 


1678 


1742 


1806 




679 


1870 


'934 


,998 


2062 


2126 


2189 


2253 


2317 


2381 


244s 




68a 


2509 


2573 


2637 


2700 


2764 j'28z8 


2892 


2956 


3020 


3°83 




681 


3147 


3211 


3«7S 


3338 


3402 1 3456 


353° 


3593 


3657 


3721 




68j 


3784 


3848 


3912 


3975 


4039 


4103 


4166 


4230 


4294 


4357 




683 


4431 


4484 


4548 


4611 


4675 


4739 


4802 


4866 


4929 


4993 




684 


5056 


51 20 


5183 


5^47 


53'0 


5373 


5437 


5500 


5564 


5627 




68s 


S691 


5754 


5817 


588. 


5944 


6007 


6071 ; 6134 


6197 


6261 




686 


6324 


6387 


6451 


6514 


6577 


6641 


6704 


6767 


6830 


6894 




6S7 


6957 


7020 


7'>83 


7146 


7210 


7^73 


7336 


7399 


7462 


752s 




68S 


7S88 


7652 


7715 


7778 


7841 


7904 


7967 


8030 


8093 


8156 




689 


8219 


8282 


8345 


8408 


8471 


8534 


8597 


8660 


8723 


8786 


63 





66 




65 




64 




63 


, 


6,6 


, 


6 ^ 


, 


64 


, 




















8 




























4 


11 


* 


4 


12 


■; 


4 


25 
32 




4 


31s 


7 


11 


6 


7 


39 

4S 


^ 


7 


38 

44 


8 


7 


44.1 


8 




8 


8 






8 


SI 




8 




9 


59 


4 


9 


58 5 


9 57-6 


9 


56. 7 
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LOGARITHMS OF NUMBERS 



N 





1 


2 


3 


4 


5 


6 


7 


8 


9 


D 


690 


838849 


,8^ 


.89i? 


9038 


9101 


9164 


9227 


9289 


9352 


9415 


63 


691 
692 


9478 


9541 


9604 


9667 


9729 


9792 


9355 


9918 


9981 


0043 
0671 




840106 


0.69 


0232 


0294 


0357 


0420 


0482 


0545 


^foT 


693 


0733 


0796 


o8s9 


0921 


0984 


1046 


1 109 


1172 


1234 


1297 




694 


1359 


1422 


■485 


1547 


1610 


1672 


■735 


1797 


i860 


1922 




695 


■985 


2047 


2I10 


2172 


223s 


2297 


2360 


2422 


2484 


2547 




696 


a609 


2672 


2734 


2796 


S8S9 


2921 


2983 


3046 


3108 


3170 


62 


697 


3233 


3J95 


3357 


3420 


3482 


3544 


3606 


3669 


3731 


3793 




698 


3855 


39'8 


39S0 


4042 


4104 


4166 


4229 


4291 


4353 


441S 




699 


4477 


4539 


4601 


4664 


4726 


4788 


4850 


49' 2 


4974 


5036 




700 


JO^ 


-J160 


5223 


5284 


5346 


J4oS 


5470 


5532 


5594 


5656 




701 


S7I8 


5780 


S842 


5904 


5966 


602S 


6090 


6151 


62,3 


6275 




70J 


6337 


6399 


6461 


6523 


6585 


6646 


6708 


6770 


6S32 


6894 




703 


69SS 


701 J 


J079 


7141 


7202 


7264 


7326 


7388 


7449 


75" 




704 


7573 


7634 


7696 


7758 


7819 


7881 


7943 


8004,8066 


8128 




70s 


8189 


8251 


8312 


8374 


843s 


8497 


8559 


86I0 


86S2 


8743 




706 


880s 


8866 


8928 


8989 


9051 


9112 


9174 


9235 


9297 


9358 




707 


9419 


9481 


9542 


9604 


9665 


9726 


9788 


9849 


9911 


9972 


61 


708 


850033 


0095 


0156 


0217 


0279 


0340 


0401 


0462 


0524 


0585 




709 


0646 


0707 


0769 


0830 


089. 


0952 


1014 


1075 


1136 


"97 




710 


1258 


1320 


1381 


1442 


1503 


'S64 


162s 


1686 


1747 


i3c9 




711 


■ 1870 


1931 


1992 


2053 


2114 


2175 


2236 


2297 


2358 


2419 




. 7" 


2480 


2541 


2602 


2663 


2724 


2785 


2846 


3907 


2968 


3029 




713 


3090 


3150 


3211 


3272 


3333 


3394 


3455 


3S"6 


3577 


3637 




714 


3698 


3759 


3820 


388. 


3941 


400J 


4063 


4124 


418s 


424s 




71S 


4306 


4367 


4428 


4488 


4549 


46.0 


4670 


4731 


4*792 


4852 




716 


4913 


4974 


S034 


S095 


5'S6 


5216 


5277 


5337 


5398 


5459 




717 


SS19 


5J8o 


5640 


5701 


576. 


5822 


5882 


5943 


6C03 


&64 




718 




618s 


6245 


6306 


6366 


6427 


6487 


6548 


660S 


6668 




719 


6729 


6789 


6850 


6910 


6970 


7031 


7091 


7152 


7313 


7272 




720 


7332 


7393 


7453 


7513' 


7574 


7634 


7694 


7755 


7815 


7875 


60 





63 




62 


! 61 




60 




6 1 


, 


6 t 


, 


fi I 


, 


6.0 




























iS 




3 


li 


6 


3 


lij 




1 


18 







25 




4 


24 












24 






11 


5 


1 


:(i 




1 


:w 


i 


S 


:w 




6 


37 


8 




37 










36 
















7 




7 


7 


42 




8 




4 




49 6 










48 




9 


56 


7 


9 


S5.B 


9 


54 


9 


V 


54 
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L0GAHITHM8 OF NUMBERS 








N 





1 


2 


3 


4 


5 1 6 


7 


8 


9 


D 


711 


8s 7935 


7995 


8056 


S116 


8t76 


8236 8197 


8357 


8417 


8477 


60 


72J 


8537 


8S97 


8657 


8718 


B778 


8838 8898 


8958 


9018 


907S 




7^. 
724 
7»S 


9138 

9739 


9198 

9799 


9358 
9859 


9318 
9918 


9379 
9^78 


9439 


9499 


9559 


96.9 


967.9, 




0038 
0637 


0697 


0.58 
07S7 


03l8 

0817 


0877 


860338 


0398 


0458 


0518 


0578 


736 


0937 


0996 


1056 


1116 


1.76 


"36 


■395 


I3S5 


'4'5 


'475 




727 


IS34 


1594 


1654 


1714 


1773 


1833 


'893 


1953 


3012 


3072 




728 


3131 


3191 


3351 


3310 


2370 


2430 


2489 


3549 


2608 


2668 




7S9 


nis 


2787 


3847 


2906 


2966 


3035 


3085 


3'44 


3204 


3263 




730 


33 »3 


3383 


3443 


35°' 


3561 


3620 


3680 


3739 


3799 


3858 




731 


39' 7 


3977 


4036 


4096 


4'S5 


4214 


42 ?4 


4333 


4393 


4453 


S9 


73a 


45" 


4S70 


4630 


4689 


4748 


4808 


4867 


4926 


4985 


5045 




733 


5104 


S163 


5222 


5282 


5341 


5400 


5459 


5519 


5578 


5637 




734 


5696 


S7SS 


S814 


S874 


5933 


5993 


&S' 


6110 


6169 


6338 




735 


6287 


6346 


640s 


646s 


6524 


6583 


6642 


6701 


6760 


6819 




736 


6878 


6937 


6996 


705s 


7114 


7173 


7332 


7291 


7350 


7409 




737 


7467 


7536 


758s 


7644 


7703 


7762 


7831 


7880 


7939 


7998 




738 


8056 


Si.S 


8174 


82>J 


8292 


8350 


8409 


8468 


8537 


8586 




739 


8644 


8703 


8763 


SFm 


8879 


8938 


8997 


9056 


91 14 


9' 73 




740 
741 
74* 


9232 
9818 


9290 

9877 


9349 
993S 


■M°S 
9994 


9466 


95^5 


9584 


9642 ■ 970' 


9760 


58 


0053 
0638 


0696 


0170 


0228 


10287 
0872 


0345 
0930 


870404 




0521 


OS79 


0755,0813 


743 


0989 


1047 


1106 


1.64 


.223 


1281 


1339 ' 1398 


1456 


■515 




7+4 


'573 


'631 


1690 


1748 


,806 


1865 


1923 


>98i 


2040 


2098 




74S 


«S6 


23. J 


2273 


3331 


2389 


2448 


2506 


3564 


162J 


2681 




746 


3739 


3797 


=855 


2913 


2972 


3030 


3088 


3146 


3204 


3362 




747 


3331 


3379 


3437 


349S 


3553 


361. 


3669 


3737 


3785 


3844 




748 


3903 


3960 


401 8 


4076 


4134 


4192 


4350 


4308 


4366 


4424 




749 


4483 


454° 


4598 


4656 


4714 


4772 


4830 


4888 


494S 


S003 




75° 


S06. 


5"9 


S'77 


5235. 


5393 


5351 


5409 


5466 


5534 


5582 




75' 


5640 


5698 


S7S6 


S8.3 


S871 


5929 


5987 


6o4S 


6103 


6160 


58 





61 




60 




59 




58 




57 


, 


6.1 


I 


6.0 


, 




, 


58 


, 
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34.4 


4 


24 






2V6 
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•i 


30- 5 


■; 








29.5 














^ 


36.6 




3t> 







3S-4 




14 


8 










42.7 


7 






7 


41-3 


7 












» 


48-8 




48 




8 






46 


4 


8 


4S 




9 


S4-9 


9 


54-0 


9 


53.1 


9 


53 




9 


5' 
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LOGAEITHMS OF NUMBERS 








25 


N-' 





1 


2 


3 


4 


5 


6 


7 


8 


9 


D 


7S2 


876218 


6276 


6333 


6391 


6449 


6507 


6564 


6632 


6680 


6737 


s» 


753 


679s 


6853 


6910 


6968 


7026 


7083 


7141 


7199 


7256 


7314 




JS* 


7371 


7429 


7487 


7544 


7602 


7659 


7717 


7774 


7832 


7889 




755 


7947 


8004 


8062 


81 tg 


B177 


8334 


8292 


8349 


8407 


8464 




as6 


8522 


8579 


8637 


8694 


875^ 


8809 


8866 


3924 


8981 


9039 


57 


757 
758 
-J59 


9096 
q66Q 


9'53 
9726 


92H 
9784 


9268 
9841 


9325 
9898 


9383 
9956 


9440' 


9497 


.9551 


^612 




0013 

0585 


0642 


0127 
0699 


0.8s 
0756 


880242 


0299 


0356 


0413 


0471 


05^8 


760 


0814 


0871 


0928 


0985 


104a 


1099 


I '56 


1213 


1271 


'338 




761 


138s 


1442 


'499 


1556 


1 613 


1670 


1737 


1784 


1841 


1898 




.762 


1955 


2012 


2069 


2126 


2.83 


2240 


2297 


"354 


241T 


2468 




763 


2523 


2581 


2638 


.695 


2752 


2809 


2866 


2923 


2980 


3037 




764 


3°93 


3150 


3207 


3=64 


33" 


3377 


3434 


3491 


3548 


360s 




765 


3661 


3718 


3775 


3832 


3888 


3945 


4002 


4059 


4'i5 


4172 




766 


4229 


428s 


4342 


4399 


4455 


45' 2 


4569 


462s 


468^ 


4739 




767 


4795 


4852 


4909 


4965 


S02I 


S078 


5'35 


5192 


5^48 


5305 




76a 


5361 


5418 


S474 


5531 


5587 


5644 


S7°o 


5757 


5813 


5870 


S6 


, 769 


59^6 


5983 


6039 


6096 


6152" 


6209 


626s 


6321 


6378 


6434 




770 


6491 


6547 


6604 


6660 


6716 


6773 


6S29 




6942 


6998 




771 


7054 


7111 


7.67 


7223 


7280 


7336 


7392 


7449 


7505 


7561 




77* 


76.7 


7674 


7730 


7786 


7842 


7898 


7955 


Son 


8067 


8.23 




773 


8>79 


8236 


■829J 


8348 


8404 


8460 


8si6 


8573 


8629 


868S 




774 


8741 


8797 


8853 


8909 


8965 


9021 


9077 


9134 


9190 


9246 




775 
776 
777 


9302 
9862 


9358 
9918 


9414 
9974 


9476 


9,526 


9582 


9638 


9694 


975° 


9S06 




0030 
0589 


0^6 
0645 


0141 
0700 


0197 
0756 


0253 

□Sl2 


0309 
o8$8 


0924 


89042. 




0533 


778 


09S0 


103s 


1091 


1147 


1203 


1 259 


13'4 


1370 


1426 


1482 




779 


1537 


'593 


.649 


1705 


.760 


1816 


1872 


1928 


'983 


3039 




780 


=095 


2150 


1206 


2262 


2317 


3373 


2429 


2484 


2540 


2595 




781 


2651 


270; 


2762 


2818 


2873 


2929 


29S5 


3040 


3096 


31S' 




782 


3207 


3262 


33 '8 


3373 


3429 


3484 


354« 


3595 


3651 


5706 


S6 





58 




57 




56 




55 


, 




T 




T 


56 
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1 


17.4 




"7 




1 


16 


8 




16 
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34.8 










31 


6 


6 ^, 












9 


7 
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4t>.4 
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9 


52.2 
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3 


9 
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IXXSARITHMS OF NUMBERS 








N 


" 


1 


2 


3 


4 


5 


6 1 7 


8 


9 


D 


7S3 


893761 


3817 


3873 


3928 


3984 


4039 


4094 4150 


4205 


4361 


55 


784 


4316 


4371 


4437 


4482 


4538 4593 


4648 4704 


4759 


4814 




78s 


4870 


49'5 


4980 


S°36 


5091 .; 5146 


5201 


5257 


5313 


5367 




786 


54^3 


5478 


5S33 


55S8 


S644 


5699 


575* 


5809 


S864 


5920 




787 


S97S 


6030 


60S5 




6195 


625, 


6306 


6361 


6416 


647' 




788 


6516 


6s8. 


6636 


6692 


6747 


6802 


6857 


6912 


6967 


7022 




789 


7077 


7'32 


7187 


7242 


7297 


735^ 


7407 


7462 


75'7 


7572 




790 


7637 


768 = 


7737 


7792 


7847 


7902 


7957 


80.2 


8067 


8122 




79" 


8176 


8^31 


8286 


834- 


8396 


845- 


8506 


8561 


86.S 


8670 




792 


87=5 


8780 


8835 


8890 


8944 


8999 


9054 


9109 


9164 


9218 




193 
794 
795 


9^73 
98J. 


93=8 
9875 


9383 
9930 


9437 
99^5 


949' 


9547 


9602 


9656 197" 


9766 




0039 
0586 


0094 


0149 
0695 


0103 
OJ49 


0258 
0804 


0312 
o8s9 


9<»367 


0422 


°47^ 


-55J* 


796 


0913 


0966 




1077 


1131 


1186 


1240 


129s 


'349 


1404 


54 


797 


1458 


1513 


1567 


1622 


1676 


173' 


1785 


1840 


1894 


.948 




798 


ioo3 


losj 


Zlll 


J166 


2221 


2'7S 


2329 


2384 


3438 


2492 




799 


aS47 


2601 


2655 


2J10 


S764 


2818 


2873 


2927 


2981 


3036 




■800 


3090 


3144 


3'99 


3253 


3307 


3361 


3416 3470 


3524 


3578 




801 


3633 


3687 


3741 


379S 


3849 


3904 


3958 4012 


4066 


4120 




803 


4174 


4229 


4283 


4337 


4391 


4445 


4499 4553 


4607 


4661 




803 


4716 


4770 


4824 


4878 


4932 


4986 


S040 1 5094 


5148 


S2«2 




804 


S«56 


S3I0 


5364 


54-^ 


5472 


55^6 


SS80 


5634 


5688 


5742 




805 


5796 


5850 


5904 


S9S8 


6012 


6066 


61 19 


6173 


622J 


62S1 




S06 


633s 


6389 


6443 


6497 


6551 


6&J4 


6658 


6j,2 


6766 


6820 




807 


6874 


69^7 


6981 


703s 


7089 


7143 


.7196 


7250 


7304 


7358 




808 


7411 


746s 


7519 


7573 


76=6 


7680 


7734 


7787 


7841 


789s 




809 


7949 


8002 


8056 


8tio 


8.63 


8217 


8270 


8324 


8378 


843' 




8w 


8485 


8S39 


8592 


S646 


8699 


8753 


8807 




89.4 


8967 




811 


9031 


9074 


9128 


9181 


9235 


9289 


9342 


9396 


9449 


9503 




Sii 
813 


9SS6 


9610 


9663 


9716 


9770 


9823 


9877 


993° 


9984 


0037 
0571 


53 


910091 


0144 


0197 


0251 


0304 


0358 




0464 


OS'S 





56 




55 




54 




53 


I 


5-6 


J 


■S'S 


, 


5-4 


I 


5-3 
















H 








3 




8 


3 


■16. s 


3 


16 




1 


15 


<> 


4 
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?« 
















76 






33 


6 




a:° 


6 


13 




6 


11 
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9 
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9 
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N 





1 


2 


3 


4 


5 


6 


7 


8 


9 


D 


Su 


940624 


0678 


0731 


0784 


0838 


089. 


0944 


0998 


1051 


1104 


53 


815 


..S8 


1211 


1364 


liv 


1371 


1444 


1477 


iS3° 


1584 


1637 




816 


t(^ 


1743 


1797 


1850 


1903 


1956 


2009 


2063 


2116 


2169 




817 


222*2 


2275 


2328 


238. 


=435 


24S8 


2541 


=594 


2647 


2700 




818 


=753 


2806 


=8s9 


2913 


2966 


3019 


3072 


31=5 


31 ;8 


3331 




819 


3284 


3337 


3390 


3443 


3496 


3S49 


3602 


3655 


3708 


3761 




820 


3814 


3867 


392° 


3973 


4026 


4079 


4132 


4.84 


4=37 


4=90 




821 


4343 


4396 


4449 


4S02 


45SS 


4608 


4660 


4713 


4766 


4819 




Sat 


4872 


49=5 


4977 


5030 


5083 


S'36 


5189 


S*4T 


5294 


S347 




8>3 


S400 


S453 


5505 


SSS8 


S6i. 


5664 


S716 


5769 


5822 


5875 




824 


S9*7 


5980 


6033 


608s 


6138 


6191 


6*43 


6296 


6349 


640. 




82s 


6454 


6507 


6559 


6612 


6664 


67.7 


6770 


6S22 


687s 


692; 




826 


6980 


7033 


708s 


7138 


7190 


7=43 


7=95 


7348 


7400 


7453 


S* 


827 


7S=* 


7558 


761, 


7663 


7716 


7768 


7820 


7873 


79=5 


7978 




828 


8030 


8083 


8i3S 


8188 


8240 


8=93 


8345 


8397 


8450 


S502 




8,9 


85SS 


8607 


86S9 


8712 


8764 


8816 


8869 


8921 


8973 


9026 




830 
831 
»3. 


. 9078 


9130 
9653 


9'83 
g7o6 


9235 
9758 


9287 

qBlO 


9340 


939= 


9967 


9496 


9549 




9862 1 9914 


0019 
0541 


0071 
0593 


9*0123 


0,76 


0228 


0280 


033 ^ 


0384 0436 


0489 


833 


0645 


0697 


0749 


0801 


0853 


0906,0958 


1010 


1062 


1114 




834 


1166 


I sis 


I 2 JO 


133 = 


1374 


1426 ; 1478 


1530 


is8i 


1634 




83s 


1686 


1738 


1790 


1841 


1894 


1946 ' 1998 


2050 


2102 


= 154 




836 


2io6 


2258 


2310 


2362 


2414 


2466 


2518 


2570 2622 


2674 




837 


2725 


2777 


2829 


2S81 


2933 


=985 


3037 


3089 


3140 


319s 




83S 


3^44 


3*96 


3348 


3399 


34SI 


3503 


35S5 


3607 


3658 


3710 




839 


3762 


3814 


3865 


3917 


3969 


4021 


4072 


4124 


4176 


4228 




840 


4279 


433" 


4383 


4434 


4486 


4538 


4589 


4641 


4693 


4744 




841 


4796 


4848 


4899 


4951 


S003 


5054 


S>o6 


51S7 


5^09 


526. 




8,2 


S3 J 2 


5364 


54' 5 


5467 


S5i8 


557° 


5621 


5673 


57=5 


5776 




843 


5828 


S879 


593" 


5982 


6034 


608s 


6^37 


6188 


6240 


629. 




844 


634* 


6394 


6445 


6497 


6548 


6600 


6651 


6703 j 6754 


680s 


SI 





54 




53 




52 




51 


, 
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3 


16.2 


3 


'5 


9 


.1 


IS 


6 
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"! 


3 
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4 


7fi 




4 
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4 




4 


6 
7 


3 = -4 
37-8 


6 

7 


3" 




7 


11 


4 


7 


30 

I-; 


6 

7 


8 




8 
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8 


41 




8 


40 


8 


9 
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9 


47.7 
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LOGARITHMS OF NUMBERS 








N 





1 


2 


3 


4 


5 


6 


7 


8 


9 


D 


845 


916857 


6908 


6959 


701 1 


7062 


7"4 


;i6s 


7216 


7268 


7319 


5' 


846 


7370 


74*! 


7473 


7524 


7576 


7627 


7678 


7730 


7781 


783^ 




847 


7883 


7935 


7985 


8037 


8088 


8140 


S.91 


8242 


8293 


8345 




848 


8396 


8447 


8498 


8S49 


8601 


8652 


8703 


8754 


8805 


8857 




849 


8908 


89S9 


9010 


9061 


9112 


9163 


9'iS 


9266 


9317 


9368 




850 
8si 
8S» 


9419 
9930 


9470 
9981 


9521 


9572 


9623 


9674. 


9725 


9776 


,9827 


9879. 




003 J 
0543 


0083. 
OS93 


Ot34 
0643 


0185 

0694 


0236 
074s 


0287 
0796 


0338 
0847 


0389 
0898 


930440 


0491 


8S3 


0949 


1000 


1051 


1102 


IIS3 


1204 


"54 


130s 


■3S6 


1407 




854 


1458 


1509 


1560 


i6to 


1661 


I7I2 


1763 


1814 


.86s 1915 




8SS 


1966 


JOI7 


jo68 


21 18 


2.69 


2220 


2271 


2322 


237; 2423 




856 


2474 


25=4 


IS75 


2626 


2677 


2727 


2778 


2829 


2879 2930 




8S7 


398. 


3031 


3=>S2 


3133 


3183 


3234 


3385 


333 s 


3386 3437 




858 


3487 


3S38 


3589 


3639 


3690 


3740 


3791 3841 


3892 3943 




859 


3993 


4044 


4094 


414s 


4195 


4246 


4296 4347 


4397 4448 


SO 


860 


4498 


4549 


4599 


4650 


4700 


475" 


480114852 


4902 4953 




861 


5003 


5054 


S104 


SI 54 


5205 


5253 


5306 5336 


3406 


S4S7 




863 


SS07 


SSS8 


56>8 


5658 


5709 


5759 


5809 5860 


59'° 


S9& 




863 


601 1 


6061 




6162 


6212 


6262 


63'3 


6363 


6413 


6463 




864 


6514 


6564 


6614 


.666$ 


67 IS 


676s 


681s 


6865 


69.6 


6966 




865 


;o.6 


7066 


7117 


7167 


7217 


7367 


7317 


7367 


7418 


7468 




866 


7Si8 


7S68 


7618 


7668 


77t8 


7769 


J819 


7869 


7919 


7969 




867 


8019 


8069 


8119 


8169 


82 19 


8269 


8320 


8370 


8420 


8470 




868 


8s JO 


8570 


8620 


8670 


S720 


S770 


8820 


8870 


8920 


8970 




869 


9020 


9070 


9120 


9170 


9220 


9270 


9320 


9369 


9419 


9469 




870 


9S'9 


9569 


9619 


9669 


97^9 


9769 


9819 


9869 


9918 


9968 




871 


940018 


0068 


0118 


0168 


□218 


0267 


0317 


0367 0417 


'J467 




87» 


OS16 


0566 


0616 


_p666 


0716 


076s 


081S 


0865 1 0915 


0964 




873 




1064 


1114 


1 163 


1213 


.263 


1313 


1362 1412 


1462 




874 


IS" 


1561 


161 1 


1660 


1710 


.760 


i8c9 


1859 1909 


1958 




87s 


looS 


20SS 


•iio; 


3157 


2207 


2256 


2306 


2355 240s 


2455 


50 





52 




51 
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49 


I 
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S-i 


1 


S-o 


I 
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14 
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31 


3 


b 


30 


6 




30 
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4 


1 


3S 
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3S 




7 


:(4 


3 
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9 
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N 





1 


2 


3 


4 


5 


6 


7 


8 


9 


D 


876 


91(MS04 


=S54 


2603 


'653 


2702 


2752 


2S01 


2851 


2901 


2950 


50 


877 


3000 


3049 


3099 


3>48 


3198 


3247 


3297 


3346 


3396 


3445 




878 


3495 


3544 


3593 


3643 


369' 


374* 


379T 


3841 


3890 


3939 




879 


3989 


4038 


4088 


4'37 


41S6 


4236 


4285 


433S 


4384 


4433 




SSo 


4483 


453' 


4581 


463: 


4680 


4729 


4779 


4828 


4877 


49J7 




8S1 


4976 


5015 


5074 


S"4 


S173 


5222 


5272 


5321 


5370 


5419 




SSs 


54*9 


SS18 


5567 


S6i6 


566s 


571s 


5764 


5813 


5862 


5912 




883 


S961 


6010 


6059 


6108 


6iS7 


6jo7 


6256 


6305 


6354 


6403 




884 


64SJ 


6soi 


6551 


6600 


6649 


6698 


6747 


6796 


6845 


6894 




88s 


6943 


699' 


7041 


7090 


7140 


7189 


7238 


7287 


7336 


7385 


49 


8S6 


7434 


7483 


753' 


7581 


7630 


7679 


7728 


7777 


7826 


787s 




887 


947924 


7973 


8022 


8070 


81 19 


816^ 


8217 


8266 


8315 


8364 




888 


8413 


8462 


8511 


8560 


8609 


8657 


S706 


8755 


8804 


8853 




889 


8902 


895> 


8999 


9048 


9097 


9146 


9195 


9244 


9292 


9341 




890 
891 
893 


9390 
9878 


9439 
9926 


9488 
9975 


9536 


9585 


9634 


9683 


J73i 


9780 
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7336 


8457 


9=74 


9787 


9995 


'I 


5° 


7229 


9859 


3187 


4214 


3937 


7357 


8473 


9=8s 


9793 


9996 


10 


51 


7^75 


9900 




4345 


39^3 


7378 


8489 


9296 


9799 


9997 


9 


S^ 


7322 


9943 


2260 


4376 


5989 


7399 


8505 


9307 


9804 


9997 


8 


53 


73'iS 


9983 


3396 


4307 


6015 


7420 


8531 


9318 


9810 


9998 


7 


54 




990024 


233^ 


4338 


604' 




8S37 


93*8 


9816 


9998 


6 


55 


7460 




2j6S 


4369 


6067 


7463 


855* 


9339 


982. 


9999 


S 


56 


7506 


0105 




4400 


6093 


7483 


8568 


9350 


98*7 


9999 


4 


57 


7551 


014^ 


2439 


4430 




7503 


8583 


9360 


9833 


1. 00000 


3 


58 


7597 




1475 


4461 


6,44 


73*3 


8599 


9370 


9837 






59 


7643 


ow8 
8° 


2511 


449' 


6169 


7544 
4° 


8614 


9381 


9843 


0000 


' 


7- 


6° 


5° 


8° 


2° 


1° 


0' 




P.I 


-, 0.80 


0.. 


0.63 


0.55 


0.46 


0.38 


0.30 


0.3. 


0.13 


0.04 





NATURAL COSINES 



NATURAL TANGENTS 





80° 


. 81° 


82° 


83° 


W 


85° 


86° 


8:° 


88° 


89° 




o 


5-67H8 


6-3 '3 75 


7-11537 


8- 14435 


9-S'436 


11.4301 


14.3007 


19.0S11 


2R.6363 


57.3900 


60 




8094 


2566 


3042 


6398 


4106 


4685 


3607 


1879 


877' 


58.2612 


Sf 




9064 


3761 


4553 


8370 


6791 


5072 


4-212 


2959 


29.1220 


59.2659 


S8 


3 


S-70°37 


4961 


6071 


8.20352 


9490 


5461 


4823 


4051 


37" 


60.3058 


57 




1013 


6.6s 


7S94 


2344 


9.62205 


5853 


S438 


5156 


6245 


61.3839 


S6 




1992 


7374 


9''S 


4345 


4935 


■ 6248 


6059 


0273 


8823 


62.4992 


55 


6 


^97 


8587 


7.20661 


635s 


7680 


664s 


6685 


7403 


30.1446 


63-6567 


54 


7 


3960 


9804 


3204 


8376 


9.70441 


704s 


73' 7 


8546 


41.6 


64-8580 


53 


8 


4949 


6.41026 


3754 


8. 30406 


3317 


7448 


7954 


9702 


6833 


66.1055 


52 


9 


5941 


"53 


5310 


2446 




7853 


8596 


30.0872 


9599 


57.4019 


5. 


lO 


^37 


3484 


6873 


4496 


8817 


826i 


9244 


3056 


31.2416 


68.7501 


SO 




7936 


4720 


8442 


6555 


9.81641 




9898 


3253 


5284 


70.1533 


49 




8938 


5961 


7-30018 


8625 


4482 




15-0557 


4465 


8205 


71-6151 


43 


13 


9944 


7206 


1600 


8.40705 


7338 


9504 




5691 


33.1181 


73-1390 


*l 


14 


5-S0953 


84S6 


3190 


2795 


9-90211 


9923 


18^3 


6932 


4213 


74.7292 


46 


:i 


.966 


9710 


4786 


.4896 


3101 


.2.0346 


=571 


8188 


7303 


76.3900 


45 


,98= 


6.50970 


6389 


V«07 


6007 


0772 


3254 


9460 


33-0452 


78-1263 


44 


17 


4001 


2234 


?999 




8931 




3943 


21.0747 


3662 


79-9434 


43 


iS 


5024 


3503 


9616 


8.51^59 


.0.0187 


.632 


4638 


2049 


693s 


81.8^0 


42 


19 


6051 


4777 


7.41240 


3402 


0483 


2067 


5340 


3369 


34-0273 


83-8435 


41 


ao 


7080 


6055 


2871 


5555 


0780 


2505 


6048 


4704 


3678 


85-9398 


40 




8114 


7339 


4509 


77.8 


,080 


2946 


6762 


6056 


7151 


88.1 436 


39 




9'5' 


862? 


61-54 


9893 


1381 


3390 


7483 


7426 


3S1O695 


90-4633 


38 


23 


5-90191 


99^1 


7806 


8.62078 


16S3 


3838 


8211 


8813 


4313 


92.9085 


37 




1236 


6.61319 


9465 




19S8 


42S8 


8945 




8006 


95.4895 


36 


2S 


"83 


*S23 


7-51132 


64S2 


2294 


4742 


96S7 


1640 


36.1776 


98.2179 


35 


26 


3335 


3831 


2806 


8701 


36oj 


5199 


16.043s 


3081 


5627 




34 


J7 


4390 


S144 


4487 


8.70931 


2913 


5660 


1190 


454. 


9560 




33 


38 


S448 


6463 


6176 


3172 


3^24 


6124 


1952 




37.3579 


107.426 


32 


29 


6510 


7787 


7872 


5425 


3538 


6591 


2722 


7519 


7686 


110.892 


31 


30 


7576 


9116 


9575 


7689 


3854 


7062 


3499 


9038 


38..88S 


..4-589 


30 


31 


8646 


6.70450 


7.61287 


9964 


4172 


7536 


4283 


23.0577 


6177 


118.540 


^? 


3» 


9720 


1789 


300s 


8.82352 


4191 


8014 


S07S 


SI37 


39.0568 


122.774 


28 


33 


6.00797 


3»33 


4732 


455' 


48.3 


8496 




3718 


5059 


127.321 




34 


1878 


4483 


6466 


686= 


S'36 


8981 




5321 


9655 


132.219 


26 


35 


2962 


5838 


830S 


9185 


5462 


9469 


7496 


6945 


40.4358 


137-507 


25 


36 


4051 




9957 


8.915^0 


5789 


9962 


8319 


8593 


9' 74 


143.237 




37 


SH3 


8S^ 


7-7171S 


3867 


6118 


13.0458 


9150 


24-0263 


41.4106 


149-465 


23 


38 


6340 


9936 


3480 


6227 


6450 


0958 


9990 


1957 


9158 


156.259 




39 


7340 


6.81312 


5254 


8598 


6783 


1461 


17.0837 


3675 


42.4335 


163-700 


21 


40 


8444 


2694 


7035 


9.00983 


7119 


19^9 


1693 


5418 


9641 


17.-885 


20 


41 


95S' 


4082 


8825 


3379 


7457 


2480 


2558 


7185 


43-5081 


180.933 


19 


4= 


6.10664 


5475 


7.80622 


5789 


7797 


2996 


3432 


8978 


44-0661 


190.984 


18 


43 


1779 


6874 


2428 


8211 


8139 


3S'5 


4314 


25.0798 


6386 


302.219 


17 




2899 


8178 


4242 


9.10646 


8483 


4039 


520s 


2644 


45-2261 


214.858 


16 


45 


4033 


9688 


6064 


309.1 


8829 


4566 


6106 


4517 


8394 


329.183 


IS 


4S 


S'S' 


6.91104 


7895 


5554 


9,78 


509S 


7015 


64.8 


46.4489 


245.552 




47 


6283 


2S2S 


9734 


8oj8 


9529 


5634 


7934 


8348 


47-0853 


264.441 


13 


48 


74'9 


395 2 


7.91582 


9.20516 


9882 


6174 


8863 




7395 


386.478 




49 


8559 


538s 


3438 


3016 


.1.0237 


6719 


9802 


' ^2^ 


48.4121 


3.2.521 


.1 


S* 


9703 


6823 


S302 


5530 


OS94 


7267 


18.0750 


4316 


49.1039 


343-774 


.0 


51 


6.20851 


8^68 


7.76 


8058 


0954 


7821 


1708 


6367 


8157 


381.971 


9 


SS 


■ 2003 


9718 


9058 


9-30599 


■3.6 


8378 


3677 


8450 


50-5485 


429-718 


8 


53 


3160 


7.01174 


8.00948 


3155 


1681 


8940 


3655 


37-0566 


J 1. 3032 


49i-'o6 


7 


54 


4321 


2637 


3848 


57^4 


3048 


9507 


464s 


2715 


52.0807 


572-957 


6 


I 5S 


S486 


4'05 


4756 


8307 


2417 


14.0079 


5645 


4899 


8821 


687.549 


5 


56 


6655 


SS79 


6674 


9.40904 


2789 


0655 


6656 


7117 


53.7086 


859-436 




57 


7829 


705? 


8600 


3SI3 


3163 


1235 


7678 


9372 


54-5613 


.145-92 


3 


' 58 


9007 


8546 


8..0536 


6141 


3S40 


1821 


8711 


38.1664 


SS-4415 


.718.87 




, 59 


6.30189 


7.10038 


»48l- 


8781 


3919 


2411 


9755 


3994 


56.3506 


3437.75 


1 




»' 


8° 


7" 


6° 


6° 


4° 


3° 


2- 


1° 


0° 




1 — 






For P. P 


toi".u 


.e«.t 


iSerence 





NATURAL COTANGENTS 
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LENGTHS OF CIRCULAR ARCS 


(RADIUS -I) 






DEQREES 


MINUTES 


SECONDS 1 


0= 


O.OOOCOOO 


W 

61 


1,04719 76 


I30° 


2-09439 51 


V 


0.0000000 


0" 


0.0000000 


O-0174S.W 


1,0646508 


2.11,8484 




0.0000048 




0.0349066 




1.08210 41 




2.1293017 




0.00058 18 




0.0000097 


i 


O.OSI3S 99 


6.1 


1,0995574 


IJ,1 


2.1467s 50 


,1 


0.00087 27 


3 


0,00001 45 




0.0698. 32 


64 






2.1643083 




0.0011636 




0.0000194 


s 


0.087 j6 6s 




1. 13446 40 


"5 


2.18166 16 


s 


o,ooi4S 44 


^ 






0.10471 98 




"■i5'9' 73 




2.199" 49 




0.001 74 S3 




0.00002 91 


7 




67 


1,1693706 




2.21656 82 


7 


0.00203 62 




0.00003 39 




0.1396^ 63 












0.00232 71 






9 
10 




69 
70 

71 


1,2042772 


1J9 
130 


2.25147 47 


9 
10 


0.00261 80 


9 
10 


0,0000436 


o-i 745,1 29 


1,2217305 


2.26892 80 


0,00290 89 


0.000048s 


0.1919862 


1,2391s 38 


2.28638 13 




0.0000s 33 




0.20943 95 


72 


..^5663 71 












0.00005 82 


13 




73 


I. 27409 04 


1.3,1 


2.32128 79 


13 


0.00378 IS 


13 






0.24434 61 


74 


1.2915436 




2.33874 12 


14 






0.0000679 




0.2617994 
















0.00007 27 




0.2792s 27 


76 


1.3264502 


no 


2-37364 78 




0.00465 42 




0,00007 76 


17 


0.^9670 60 


77 


1,3439035 




J.391I0 11 


17 


0.00494 51 


17 


0.00008 24 




o-3'4i5 93 


78 




118 




iK 


0,00523 60 


18 


0.0000S73 


19 
SO 


0.33161 26 


79 
80 

81 


1. 3 7881 01 


■39 
IW 


2.42600 77 


19 
80 


0.0035269 


19 
SO 


0.0000970 


0.14906 59 


1.3962634 


3.44346 10 


0,00581 78 






o,D06io 87 


0.00010 .8 




0.38397 24 




1.4311700 




2-47836 75 




0,00639 95 




o,t»oio67 


J3 


0.40142 57 


M 


1.44862 33 


143 


2.49582 08 


23 




2,1 




24 




84 


1.46607 66 




2-5132741 




0,00698.3 


24 


0.000.. 64 


JS 


0,43633 23 




1.48,152 99 






2'! 


0.00737 22 


2<; 






0-45378 56 


86 


1.5009832 




2-5481807 


26 


0,00756 31 






n 


0.47 "3 89 


87 














0.00013 09 








1-5358897 


14M 


2-58308 73 


jK 


0.00814 49 


7« 


0.00013 57 


80 


0.50614 55 


SO 

91 


1-55334 30 


149 

150 




29 

30 


0,00843 58 


29 
30 


00,001406 


0.5235988 


1,5707963 


2,6179939 


0,00872 66 




0.54105 21 


1,58824 96 






0,00015 01 






















S3 


0-5759587 


93 


1.62315 62 


153 


2-67035 38 


33 


O.009S9 93 


33 




14 


0.59341 19 


94 






2.6S780 70 




0,0098902 




0.00016 48 








1.65806 28 




3.70526 03 








0.0001697 


,10 




96 


1,67551 61 


1.6 


2-7227136 


16 


0.01047 'O 


36 


0,00017 45 


17 


0-64577 18 


97 










0.01076 29 




0.00017 94 


18 


0.66322 5. 




1,7104227 


158 


2.75762 03 


18 


D.0110538 


1H 


0.00018 42 


ay 
40 




99 
100 


1,7278760 


■59 
160 

161 


2.77507 35 


39 
40 

41 


0.01134 46 


39 
40 


o,oc«.8 9. 


0.69S13 17 


1,7453293 


2,79252 68 


0.01 163 5s 


0.00019 39 


0.71558 50 


1.76278 25 


2.3099801 


0.0.192 64 


o,ax>i9 88 


i-^ 


0.73.103 83 




1.78023 S8 


162 


2.82743 34 








0.00020 36 


4,1 


0.75049 16 


103 


1,7976891 


161 


2.8448867 


4,1 


0.012S0 82 


41 


0.00020 8s 


44 


0.76794 49 


104 


1,81514 24 


164 


2,8623400 


44 


0.0.2799. 


44 


0,00021 3^ 


4'i 


0.78539 82 


los 


"■83259 57 




2.87979 33 




0.01309 00 






46 


0.80185 IS 


106 


1.8500490 




2.8972466 


46 


0.01338 09 


46 


0.00022 30 


47 


0.82030 47 


107 


1,86750 23 


Th7 


2,9146999 


47 


0.0.367 17 


47 


0.00022 79 




0,83775 80 


108 


1.8849556 


16S 




48 




48 


0.00023 a7 


49 
fiO 


0,85521 13 


109 
no 


1.90240 89 


i69 

170 


2.9496064 


49 
60 


0.01425 35 


49 
60 


0.00023 76 


0.87266 46 


J. 91986 22 


2,9670597 




O.OO024 24 














0.90757 12 




1.95476 88 


172 


3,0019663 


52 


0,0151262 




0,0002 s 21 


,■5,1 


0.9250245 


113 


1.972^2 21 


m 


3,oi94i 96 


13 


0,0154. 71 


53 


0.0002 s 70 


'i4 


0.94247 ;8 


114 


1-9S967 53 


'74 


3.036S7 29 


S4 


0.0157080 


^4 


0,00026 ig 


■is 


0.9S993 II 


"5 




175 


3,05432 62 


■iS 


0,0159989 


SS 




,^6 


0-97738 44 




2.02458 19 


176 


3'07i77 95 


56 


0,0162897 


i6 


0.00027 15 
















o.oi6sSo6 




0.0CO3763 


1» 


1.01229 10 


IlS 


».0594a 8s 


178 




S8 


0,01687 15 


S8 




S9 
60 




119 

120 


2.07694 IB 


179 

180 




59 

60 


0,0171624 


59 
60 


0.0002B 60 


1.04719 76 


2-09439 SI 


3.I4IS9 27 


0-0. 745 33 


0,00029 °9 


DEGREES 


MINUTES 


SECONDS 



TABLES or 

LENGTH, AREA, VOLUME, WEIGHT 

METRIC CONVERSION 

DECIMAL EQUIVALENTS 

SPECIFIC GRAVITY 



D„iz,db,Googlc 



United States akd English Linear MBASimE 



Quintity. 


Unit. 


Symbol. 


12 inches 
3 ft. 

51 yd. 1 
161 ft. ^ J 
40 rd.' 
8 fur. 
320 rd. 
5280 ft. 


Ifoot 

lyard 
r Irod 

Ipok 
I Iperch 

1 furlong* 

Imile 


ft. 

yd. 
rd. 
P. 

fur. 



Survbyob's Lonq Measure 



7.92 inches 
25 li. 
4rd. \ 



1 chain 



Nautical Measure 



Quantity. 


! 


6 feet 


1 fathom 


120 fathoms 


1 cable-length 


880 fathoms / 


1 -statute mile 


1.153 statute miles 1 


( 






ference of earth J 


1 




1 league 


20 leagues ) 
60 gec^raphic miles [ 


J 1 degree of earth's circumfer- 


69. 16 statute mUes J 




Iknot 


1 nautical mile per hour. 



D,Googlc 



Metric Lineab Measure 



1 me 


« -39.37 inchei. 




QiuaUty. 


U.it. 


Symbol. 


10 mm.' 


1 centimeter 




10 cm. 


1 decimeter 


dm. 


10 dm. 


1 meter 




10 m. 


1 dekameter 


Dm. 


10 Dm. 


1 hectameter 


Hm. 


10 Hm. 


1 kilometer 


Km. 


10 Km. 


1 myriameter 


Mm. 



Ukited States ji 



Qusntity. 


Umt. 


144 square inches 

9 sq. it. 

SOisq.yd. -1 

2721 sq. ft. ; 

160 sq. rd. \ 

43560 sq. ft. / 


1 square foot 
1 square yard 
1 square rod 

1 acre 



So rvetob's Square Meastjbe 



Q.„tLty. 


Unit. 


626 aq. U. 

16 sq. rd. 

10 sq. ch. 
640 A. 

36 sq. mi. 


1 sq. rd. 
Isq. ch. 
lacre 
1 sq. mile 
1 township 
(U. S. public lands) 



Metric Square Measobs 



Qumotity. 


unit. 


100 sq. mm. 


1 sq. centimeter 


100 sq. cm. 


1 sq. decimeter 


100 sq. de. 


1 sq, meter 


100 sq.m. 


1 sq. decameter 


100 sq. Dk. 


1 sq. hektometer 


100 sq. Hk. 


1 sq. kik)meter 


100 aq. Km. 


1 sq. myriameter 



D,Googlc 



Cubic Measore 



Quantity. 


UDit. 


1728 cubic inches 
27 cu. ft. 
24J cu. ft.' 


1 cu. ft. 
1 cu. yd. 

1 perch* (masonry) 



■ legal itBiidard. 9ha 

Dbt Measure 



QusntLty. 


Unit. 


2 pints 

8qt. 

4pk. 1 

2150.42 CU. in. / 
2218. 19 cu.' in! 


1 quart 

Ipeck 
^j g 1 1 bushel (struck) 
1 1 bushel (heaped) 
Eng. I bushel (struck) 





Liquid Measure 


Quantity. 


Unit. 


4gilla 
2pt. 




Ipint 
1 quart 




) 


1 gallon (U. S.) 


2771 cu. in. 

Sligal. 

2bbl. 

63 gal. 

42 gal. 


} 


1 Imperial gallon (Eng.)* 

1 barrelt 

1 hogshead 

1 bbl. refined oil 



tamped on ttia outaide. 



It that tha captwity in (allooa 



D,Googlc 



Avoirdupois Wbiqht 



Quuitity. 


Unit 




16 drams 


1 ounce 


oz. 


16 oz. 




I pound 


lb. 


100 lbs. 


} 


I hundredweight 


cwt. 


2000 lbs. 


1 short ton (U. S.) 


T. 


112 IbB. 




1 quarter (Eng.) 


qr. 


2240 lbs. 


[ 


1 long ton (Eng.) 


T. 


2204.6 IbH. 




1 metric ton 


T. 



Trot Weight 



1 pennywe^t 
1 pound 



> Weight op Water 



Unit. 


Equivaloot, ] 


Approiimate. 


E„ct. 


1 gal. (U. S.) 


{ 


-134cu.ft. 
81 Iba. 


. 13368 cu.ft. 
8.3356'lb. 




{ 


71 gal. 


7.480517 gal. 




62.4 lb. 


62.35471Mb. 


lliter 1 








1 kilogram 




2.2 lb. 


2.204622tlb. 


1 kilo J 









D,Googlc 



U. 8. AND METRIC EQUIVALENTS 





Equivrient. 1 




App™.im«.. 


E,«t. 


lacre 


,40 hectares 


.4047 


1 bushel 


35i bt«re 


35.24 


Icm. 


.39 in. 


.3937 


1 cc. 


.Od cu. in. 


.0610 


1 cu. ft. 


.028 cum. 


.0283 


leu. in. 


16,4 cc. 


16.387 


1 cum. 


35.3 cu. (t. 


35.31 


1 cum. 


1.3 cu.yd. 


1.308 


1 cu. yd. 


.76 cum. 


,7645 


Itt. 


30i cm. 


30.48 


1 gal. (U. S.) 


3.8 liters 


3.785 


1 grain 


.065 g. 


.0648 


1 cram 
Ihectar* 


15i gr. 


15.4; 


2.6 icTM 


2.471 


linch 


2.5 cm. 


2.54 


Ikilo 


2.2 Ibe. 


2.205 


1km. 


.62 mac 


.6214 


1 liter 
lliter 


.:?'/aSS" 


.9081 
1.057 


1 meter 


3.3 ft. 


3.281 


Imile 


1,6 km. 


1.6093 


1mm. 


,(^9 in. 


.03937 


1 M. (avoir.) 


281 g. 


28.35 


1 oi. (troy) 


31 R. 

8.8 Eter 


31.10 


Ipeck 


8.809 


1 pint (liq.) 


.47 1. 


.4732 


1 pound 


.46 kg. 


.4536 


1 qt. (dry) 


1,1 I 


1.101 


1 qt. (Uq.) 


.95 1. 


.9464 


Iscm. 


.16 eq. in. 


.1550 


1 sq. ft. 


.093 sm. 


.0929 


Isq.in. 


6.5 Hcm. 


6,452 


1 sq. mile 


260 Ha. 


269. 


iSi. 


1.2 aq.yd. 
11 sq. ft. 


1.196 


lem. 


10.76 


leq. rod 


25.3 sm. 


26.293 


1 bI yd. 


.84 sm. 


,8361 


1 ton (U. S.) 


.91 m. ton 


.9072 


1 ton (Eng,) 


1 m. ton 


1.017 


1 ton (metric) 


1.1 t. (U. S.) 


1,102 


1 ton (metric) 


.98 t. (Eng.) 


.9842 


1yd. 


.91 m. 


.9144 
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DECIMAL EQUIVALENTS OF PARTS OF AN INCH 153 





n...-, 




Dwidial. 


Fr«.o.. 


Decimsl. 


A 


.01563 


■ a 


.32813 


n 


.70313 


A 


,03125 


H 


.34375 


H 


.71875 


A 


.04688 


H 


.35938 


a 


.73438 


1-16 


.0625 


3-8 


.375 


3-( 


.75 


A 


.07813 


,H 


.39063 


a 


,76563 


A 


.09375 


H 


.40625 


H 


,78125 


A 


.10938 


- H 


.42188 


tt 


.79688 


1-8 


.125 


7-16 - ^ 


.4375 


13-16 


.8125 


A 


.14063 


- H 


.45313 


H 


.82813 


A 


.15625 


H - 


.46875 


a 


.84375 


ii 


.17188 


. H 


.48438 


tt 


.85938 


8-16 


.1875 


1-2 


,5 


7-6 


.875 


H 


.20313 


tt 


.51563 


a 


.89063 


A 


.21875 


H 


.53125 


tt 


,90625 


tt 


.23438 


H 


,54688 


a 


.92188 


1-4 


.25 


9-16 


.5625 


16-16 


,9375 


H 


.26663 


tt 


.57813 


H 


,95313 


A 


.28125 


H 


.59375 


tt 


,96375 


H 


.29688 


tt 


.60938 


tt 


.98438 


6-16 


.3125 


5-8 

H 
tt 
tt 


.625 

.64063 

.65625 
.67188 


1 


1-00000 






U<U 


,6875 
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SPECIFIC GRAVITIES 



No. 


MMtrM. 


SKIS. 


AvwiseWeijhtinLb., 


Cu,iD. 


Cu.tt. 


1 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 

19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 




1 
2.7 


.075 

.099 

* V29 
.303 


125 
170.6 

38 

40 

87,3 

43 

45.5 
504 
524 
160 
125 
100 
140 
125 
112 
52S 

34.5 

56 

88 

42 
130 
642 
555 

35 
157 
170 
117 

25 

53 
450 
480 
709.5 
164.4 

53 

35 

49 


" hammered 

* Ash, American white 

" red 




ltol.8 




•Birch. 




Brass, cast 


7.8to8.4 
8.4 


Brick, beat pressed 






' .306' ' 

::;;:':. 

' .314 ' 
.321 

' '-26 ' " 
.278 


Brickwork, pressed brick. . , 
' ' medium brick . . 
" ordinary brick. . 

BroDEe, copper 8, tin 1 

•Cedar American 


'"b.s"' 


Cement, hydrauhc, ground, 
loose, Rosendalc 














8,6to8,8 
8.8to9 






Glass, common window.. . . 


2.52 
2. 66 to 2.9 








•Hickory 


.85 
6.9to7,5 

7.79 

11.38 

2,46 to 2.84 

,85 

.56 


" ' WTOUSht 


Limestone and marble 

Mahogany, Spanish 

' ' Honduras 

■ Maple. 
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SPECIFIC GRAVITIES 



No. 


Material. 


Sf 


Averse Wewht in Lb.. 


Cu.in. 1 CuX 


37 
38 

40 
41 

42 
43 
44 
45 
46 
47 
48 
48 
50 
51 
52 
53 
54 
55 




1.4tol,9 


"!28" 


103 

59 
40 

50 

25 

34 

45 

39 
90 to 106 
120 to 140 
99 to 117 
151 
175 

25 
490 

38 

t62.355 
37B 
449 


* Oak, live American 


" white American 




* ' yellow, Northern .... 
" " Southern 




Sand, quartz 


2,75 








2.41 
2.7to2.9 






7.85 




Water 


1 
6,9 
7.2 









At 62" Fahrenheit, bsromel«r 30 iucha 

1 Pahts Conversion Factors 



Unit- 


Equivalent. 


Approiimale, 1 Emct 


1 lb. per sq. in. 
1 kg, per scm 
1 gram per gal. 


.07 kilograms per scm, 
14. 21b. per Bq- in. 
26 parts per 100,000 


.070308 

14.223105 

. 26.43737 
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FOURTEEN DAY USE 

REIUKN TO DESK FROM WHICH BOBSOWED 



Tbi'K •'-' ■ 



MAY 12 1955 



^vioestg 



■■.8SK> 






^^fcl^l 



Mia^ 



^^fijft 



mvi 



. 1 IB 



juwui i Ba 
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